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7 Exam model on the chapter 


Learning outcomes 


» Ey the end cf this chapter, the student will be able to : 


{J Introduction of atomic str 


Lesson One 


Chapter 


MM Before atomic emission spectra 


Scientists were interested in studying the atomic structure 


Q Heisenberg. @ Pauli. © Schrodinger. O Bohr. 


G De Broglie. Q Einstein. Q Planck. 

Long time ago man wondered about the nature of matter and its structure ?! 

Through the trials done by the scientists to answer this question across different eras, 
the concept of the atomic structure is evolved (developed). 


In the following, the historical evolution of atomic structure concept will be discussed: 
a Aristotle’s idea. 

ü Dalton's model of the atom. 

a Rutherford's model of the atom. 


IB The modern atomic theory. 


Q Democritus’s idea. 
a Boyle's idea. 
[Bi Thomson's model of the atom. 


a Bohr's model of the atom. 


2 Atomic Structure ———— 
v 


Democritus S 


Í He imagined the possibili 
; parts. then dividing those P: 
i an indivisible (indestructible) fragmen. 


r- Note 
; " atom in the Greek language 


ece of matter to smaller 


n. until 


ty of dividing any pi 
y i : 
arts into smaller particles and so © 
1 is obtained. he named it an 


atom . | 


Democritus 


Gold dust | 
Gold alloy Gold pieces Ss [sm nin ine Gre ara 
© e a means no. 
à id atom, * tom means divide. 
iol 


Democritus’s atomic concept 


Aristotle's idea (4 Century B.C) 


Í e He rejected the former concept of thc 
atom and believed that matter - 
whatever its nature - is composed of 


four components, which are 


i 
water, air, dust and fire. Fire 


i e It was believed that cheap metals as iron 

ioo copper can be changed into precious 
ones as gold by changing the proportions 
of these four constituents. 


ie This illogical idea had blocked 
the development in chemistry science 


for more than thousand years, because 


the scientists were busy trying to change 
cheap metals into precious ones. 


a Boyle's idea (1661) 


Dust 


| Element į 
j “ement is a pure simple s 


i fo ubstai , 
TMS by the traditional 2 nce that can't be cha 


hemical methods. 


Q Dalton’s model of the atom (1803) 


; The English scientist John Dalton stated the first theory about the atomic 


structure. 
A 
J. Dalton J 


The main postulates of Dalton's atomic theory 
i @ The element is composed of very minute particles, named atoms. E 
: Nae 
i je The atom is a very minute indivisible solid particle. o 


© Masses of atoms of the same element are similar, but they 


differ from one element to another. 


0 The compounds are formed by the combination of atoms Dalton's atom 
(solid, indivisible) 


of different elements in simple numerical ratios. 


i * This last postulate is known as the law of constant proportion which states that each 


compound always contains the same elements in the same proportion (by mass) no matter 


how different the method of its preparation. 


Bo) Worked Example | 
32 g of sulphur react completely with 48 g of oxygen to form 80 g of sulphur trioxide. 
What is the mass of sulphur trioxide which is produced from mixing 16 g of sulphur with 


excess amount of oxygen under suitable conditions for the reaction ? 


(2)24 g Ag 
©56g @ 80g 


Idea of answering : 
Sulphur + Oxygen —* Sulphur trioxide 
32g 48g 80g 
16g ?g 


The produced mass of sulphur trioxide = 2 z^ -40g 


Answer : The correct choice is (b) 
V: 


| 


The opposite figure represents one of 


the postulates of an atomic theory that 
you have studied, these balls represent 
the atoms of two different elements. 
Whose theory is this ? 

Dalton. (b) Democritus. 
© Aristotle. (d) Boyle. 


Idea of answering : 


i 
i 
| 


Itis shown in the figure that the masses of the atoms of the same elements are 
tr from one element to another. 

This is exactly one of the postulates of................ ’s theory. 

Answer : The correct choice is 


: The scientist Thomson carried out many experiments on the electric 
| discharge through gases, from Which he had discovered the cathode rays 
; Discovery of cathode rays (1897) : 


| Thomson 
ie It was known that gases do not conduct el 


ectricity under normal 
conditions of pressure and temperature 


i elt was later knows that these r 


9f minute pani "YS are compos 
Particles named n Posed 
E — s named electrons " 


G : 
enerating cathode rays 


Lesson One " 


Properties of cathode rays : 


Cathode rays 


O They are formed of very fine negatively charged g 
; i n Cathode >e- DP pe 
particles with negligible masses (electrons). a Ex 

| — Anode 
© pa 


@ They move in straight lines (where their speed 
" Move in straight lines 
is lower than the speed of light). g 


© They have a thermal effect. 


7 le - 
O They are affected by both electric and magnetic Charged metal — 
SS o 


fields. 


© They do not vary with the nature of cathode material, Negatively charged particles 
are affected by electric field 


or that of the used gas, this is a strong evidence that 
they are a fundamental constituent of any matter. 
In the light of the electrical discharge experiment, 


Thomson suggested a new atomic model. 


Magnet 


Affected by magnetic field 
The postulate of Thomson’s model 


He considered the atom as a solid sphere of uniform positive electric charges in which 


a number of negatively charged electrons is embedded to make the atom electrically neutral. 


Electrons 


Sphere of 
positive charge 


Thomson's model of atom 
resembles a watermelon 


Thomson's model of atom (solid) 


BS Test uourseir I 


Dalton and Thomson agreed on that carbon atom ............... 


(a) has no spaces within it. 
(b) is electrically neutral. 

© contains negative clectrons. 
@ is a homogenous sphere. 


Answer : The correct choice is ............... 


[i — 


wt > ———— ———— 


ü Rutherford's model of the atom (1911) 
orf ed his famous 
Rutherford’s students Geiger and Marsden had performed his fame 
laboratory experiment, 
Rutherford's experiment 
The used tools : 


* A deep lead box containing a source of 


alpha particles inside it, 


: inc sulphide ZnS is us di 
* A metal sheet lined with a layer of Zinc sulp son 


detecting the invisible alpha 
zine sulphide ZuS Particles, as they glow (flash) 
— aie at the positions where they 
* Avery thin gold foil, collide with this Substance 
The procedure : 
O the positive alpha particles (a) were allowed to Collide with the metal sheet, 
Where it was possible to de 


by counting the 


e 


“Back Scatteri 
Gold foil EM 


Penetration of 
of a very small most of 


alpha particles 


Metal sheet llis à Deflection of 
ined with Beam o P : à small fraction 
zinc sulphide alpha rays ath of alpha Particles 
rough an atom of gold 
Lead X Contains 
a source of alpha 
Particles 
Rutherforq Perimen, 
14 
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SS ee 


e Rutherford recorded his observations and reached the following conclusions : 


Observations : Explanations : Conclusions : 


(1) The appearance of a large {* The penetration of * Most of the atomic volume 
number of flashes at 
the same positions where 
they appeared before 


placing the gold foil. 


is an empty space 
(i.e. the atom is not a solid 


the majority of a-particles 
through the gold foil 
without deflection. ball as proposed by Dalton 


and Thomson). 

* The atom contains a tiny 
part of a very high density, 
and most of the atomic mass 
is concentrated in this part 
(was named the nucleus). 


* A very small percentage of 
c.-particles did not penetrate 
the gold foil and reflected 
(bounced) back. 


(2) The appearance of some 
flashes on the other side 
of the metal foil (in front 
of the foil). 


* The dense part of the atom 
a-particles penetrated the (where most of the atomic 
foil but deflected from their mass is present) has a positive 
path (where one a-particle of ı charge similar to that of 
every 20000 emitted particles a-particles, so they are 
deflected from its path). ! repelled on approaching to 

| this part (the nucleus). 


(3) The appearance of some ;* A small fraction of 
flashes on both sides of 
the position where they 
appeared before and after 


placing the gold foil. 


Based on his experiment and other else, Rutherford designed the first atomic model 
on trial basis. 


The postulates of Rutherford's atomic theory 


@ Atom : 
e It is an extremely small sized particle. 
e It has a complicated structure which resembles the solar Electrons 
system, since it's composed of a central nucleus 
(representing the sun), and the electrons revolve around it 
(representing the planets). 
@ Nucleus : 
e It is much smaller than the atom and most of the atomic mass 


Nucleus 


Rutherford's atomic model 
is concentrated in it. 

e There is a vast space between the nucleus and the orbits of 
electrons (i.e. the atom is not solid). 


v It is positively charged. 


d u———— 
= 1 Atomic Structure —— 
—— ő 
wae pared to that of the nucleus. 
igi ass compa 
saligible mass cO m 
e They have nes inem 
i the nuclear po: 
i is negative and equals 
e Their charge is neg 


(i.e. the atom is electrically neutral). 


leus at a tremendous speed in special orbits, 
vereris them and the nucleus. 
and opposite in directio. 
Iving around the nucleus, 
attraction between them, 


e They travel ai 
despite the mutual attraction between 


This attraction force is equal in quantity 


' — 
the centrifugal force resulting from their re 
o the nuc 


n to 


i i in spite of the 
that is why the electron doesn't fall int Jeus in sp 


Drawback of Rutherford’s atomic model 


Rutherford’s theory had failed to explain the atomic structure, 
because it didn’t explain the system in which electrons revolve around the nucleus. 


RO) Worked Example | 


The opposite figure represents the path of Meial sheet 
a beam of a-particles between two metal 


sheets in vacuum conditions. | Q- particle 


What happens to the reading of the sensitive 


- Source of — —,..... Sensitive instrument. 
instrument upon charging the two metal &:- particles | to detect numberof 
sheets with different charges ? nies Hung 

© It does not change, 

(B) It increases, 

© It decreases, 


Al i 
Pha particles are Positively charged 
*. Upon Charging each meta] 


m sh š . 
the Positively charged met eet with a different char 


al sh ifti Be, alpha arti 
mds Teading de aie away from the se e icles repel 
Answer Creases. DSitive instrument, 


: The Correct choice is (€) 
n 
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ad Included information 3 


e The scientists verified the presence of the electrons, the protons and the neutrons in 


the atom throughout the 19 and 20"" centuries. 
When a beam of each of these particles is passed through an electric field, 
the following will happen : 


e Neutrons : 
They are not deflected (continue in a straight line), as they are electrically neutral. 


e Protons : 
They are deflected towards the negative electrode, as they are positively charged. | 


* Electrons : 
They are deflected towards the positive electrode, as they are negatively charged. 


e Electrons are deflected more strongly than the protons, as the mass of the electrons 


is negligible compared to that of the protons. 


BY Test Yourself EM 


Which of the following ars not defected by the effect of the charged plates ? 


(a) Cathode rays. 
(b) Alpha particles. 
© Protons. 

@ Hydrogen atoms. 


Idea of answering : — - 
** Cathode rays are ............. charged. 
-. The choice (a) is excluded. 


+: Each of alpha particles and protons are ..............- charged. 
^. The choices (b) and (C) are excluded. 


Answer : The correct choice is ..............- 


i ences: 
Choose the correct answer for each of the following sent 


i f water, 
(1) Who is the scientist who believed that matter is composed o 
dust. air and fire ? 


a. Bohr. b. Rutherford. c. Dalton. d. Aristotle. 
9 
(2) What is the name of the scientist who was the first to define the atom ? 


à. Dalton. b. Aristotle, c. Democritus, 


(3) The scientist who hypothesized that the com 
combined in a simple numerical ratio is 
à. Dalton 


d. Thomson. 


pounds are composed of certain elements 
b. Schrödinger 
d. Bohr 


c. Thomson 


(4) Electric discharge experiment of Thomson Proved that the atom ... 
à. is solid. 


b. contains a vast space, 


€. contains a positively charged nucleus, 


d. contains negatively charged electrons, 


(6) The Cathode rg i 
ays Consist of Very fj i 
Ne particla. 
a Ty fine Particles Called 


€ O-particles, 


(7) Which of the following properties is the strong evidence which proved that the cathode 
rays exist in all materials ? 
a. They have a thermal effect. 
b. They move in straight lines. | 


c. They consist of very fine particles. 


d. They are not different either in behavior or in nature, even if the material of the 


cathode is changed. 
(8) Which of the following rays are deflected towards the positive pole when they are 
affected by the electric field ? 
a. Alpha. b. Cathode. c. Gamma. d. X-rays. 
(9) The scientist (1) stated the first atomic theory, while the scientist (2) designed 


the first atomic model on trial basis. 
Which of the following identifies who the two scientists are ? 


Scientist (1 ! Scientist (2) 


D; Thomson 
Dailion ~ Rutherford 
— Rutherford m Dalton 
| d. | Rutherford J | Thomson 


(10) The metal sheet used in Rutherford's experiment is lined with a layer of ------------ 
a. ZnS, b. ZnSO, c. Zn,S d. ZnS 

(11) In Rutherford's experiment, the deflection of a small fraction of a-particles shows that 
the atom contains ~+- 


a. electrons. b. protons. c. nucleus. d. neutrons. 


(12) Rutherford's theory proved for the first time that the atom --.........- 
a. is indivisible. b. is electrically neutral. 


C. contains a vast space. d. is solid. 
(13) The scientist who discovered that the electrons have a negligible mass 


compared to that of the nucleus is +--+ 
a. Thomson. b. Bohr. c. Rutherford. d. Dalton. 


fa 


1 ri 
( The scientist who 


fa) Democritus. 
faj Dalton. 
tlc. 

fc) Aristo 

| (dy Bohr. 

Boyle's idea . 
x — 

[1] M What is the choice which rep. 


030 +29 


A + 


en element f 
ts Boyle's idea about the 
es ? 


bs. Sue 
fd) p" 


Dalion's model of the atom 


6) Each of the following is among Dalton's theory postulates, except that 
Ca) atoms of the elements contain protons, neutrons and electrons, 

(b) the masses of the atoms of the same element are similar, 

f ) the atom is indivisible, 


(0) cach clement is formed of tiny particles called atoms, 


Which of the following examples a 

(4) The atoms which are 
à vimple of sulphur, 

h) The Properties of the 
waler molecules, 


grees with Dalton's postulates ? 


found in a Sample of chlorine te 


semble those which are found it 


molecules of hydrogen and Oxygen differ from their properties i 
f ) Hydrogen ean combine with OX PEN to form w; 


ater in more 
nesium clement are tiny, 
20 | 


(W) Atoms Which form ma than one numerical eum 


EE hd 


Qi which of the following facts does not match Dalton's atomic model ? 
(a) The mass of cach atom of copper atoms equals 63.5 u 
(b) The mass of iron atom is less than that of copper atom. 
© Uranium-285 nucleus undergoes fission forming lead. 


@ Hydrogen molecule is composed of two atoms. 


[6] Q The opposite figure represents one of m € g 
" of hydrogen gas 
the postulates of an atomic theory you have 
studied. Whose theory is this ? r—— 
©) Thomson's. 
© Bohr's. Fes gas 
49.95 g 
(c) Dalton's. bred 
(d) Rutherford's. 


The ratio of the number of hydrogen atoms to that of nitrogen atoms in ammonia 
molecule is 3:1, this is consistent with one ef the postulates of ............... 


(4) Thomson’s theory. ( 
© Bohr’s theory. 


fd What is the mass ratio of carbon [C = 12) to hydrogen [H = 1] 

in methane CH, ? 

(21:4 (3:2 

©3:1 @4:1 

(1 48 g of oxygen react completely with 32 g of sulphur to form 80 g of sulphur trioxide. 
What is the mass which remains in the container after the end of the reaction, 
produced from adding 100 g of oxygen to 16 g of sulphur in suitable conditions 


Rutherford's theory. 


‘<) Dalton's theory. 


for the reaction ? 

@40g (b 16g 
© 100 g (d) 116g 
© Dalton concurred Democritus that ............. 


@ the element has no atoms. 
©) the compound is formed by the combination of its elements in constant ratios. 


© the atom contains a vast space. 
©) the atom is indivisible. 


i ioned in ...—— 

(i) Electrical neutrality was first ment! ee 
(8) Democritus's perception of matter. > mié 

© Boyle's concept of matter. T 


tween the two electrodes of a 


ticed that .....—— 
the tube decreases. 
passage increases. 


(E When the potential difference be 
reaches around 10000 volts, it is notice 
© the electrical conductivity of the gas = 
©) the resistance of the gas in the tube to ne 
© a flash occurs at the cathode on the wall o! e PR 
(d) a flash occurs at the anode on the wall of the di g 


electron 
f the discharge tube. 


is indi DU scite 
© Particle like character of cathode rays is indicated by 
@ their ability to move in straight lines. g 
(b) their ability to induce flashes on the sensitive plates. " 
© their deviation when passed in an electric or a magnetic fiek 
(d) their thermal effect. 


The apparatus which is illustrated in the opposite i ur 
figure does not produce cathode rays. i Air 
What is the modification which should be | 


introduced to obtain the rays ? 


@ Altering the connection of the electrodes of ail | | 
the source of electricity. Hot — Cold | 
(b) Heating the anode instead of the cathode. cathode anode 


© Using an alternating current source instead of direct current source. 
@ Discharging the air from the tube. 
Which of the following re 


Presents the electrical dis 
the properties of the pro! 


duced cathode rays ? 


Source of 
the cathode rays 


@ The positive cathode 


charging experiment, and 


Choices 


Effect of an electrical field on these rays 


The ; 
rays are deviated towards the positive electrode , 
The Negative anode 


The positive anode 


The negative cathode 


= Lesson One ? 


b All the following are among the properties of the cathode rays, except being ............... 
(8) a stream of electrons. 
(B) charged particles. 
© moving at the speed of light. 
@ deflected by the effect of a magnetic field. 


(Ø Cathode rays have ............ 
(3) mass only. (b) charge only. 
(9 neither mass nor charge. © mass and charge. 
Rutherford's model of the atom 


Rutherford's model of atom ............... 
(a) is the recently accepted model of atom. 
(b) assumed that the atom is solid. 
(c) explained the unique atomic spectrum of the different elements. 


(d) assumed that the charge of the eiectrons equals the charge of the nucleus. 


Which of the following posti:!ates belongs to Rutherford's model but not Thomson's ? 


@ The atom is a sphere of u 


et 


m positive electric charges. 
(b) The atom contains negatively charged electrons. 

© The atom contains a positively charged nucleus. 

@ The atom is electrically neutral. 


& Which of the following observations shows the invalidity of the claim that the atom is 
solid, as presumed by Thomson and Dalton ? 
(a) Deviation of some alpha particles upon collision with the gold foil. 
(b) Penetration of a small fraction of alpha particles upon collision with the gold foil. 
© Reflection of a small percentage of alpha particles upon collision with the gold foil. 
@ Appearance of flashes on the sensitive plate behind the gold foil after falling of 
alpha particles on it. 


The gold foil experiment which was carried out in Rutherford's lab ............... 
(a) confirmed Thomson's atomic theory. 
(b) is the base for Dalton's theory. 
(c) led to discovering the nucleus of the atom. 
(d) included using of a source of beta particles. 
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Atomic Structure iment using a foil of gold and alpha particles, 
ord's exper! 


Chapter 


ing out Rutherf f 
vei tt xcept..." 
‘i All the following were concluded, e 


he atom. 
@ the small size of the nucleus of t 
(B) the charge of the nucleus. 
© the atomic masses of the elem 


cleus. 
@ the presence of the electrons around the nu 7 
osed to an electric field or 


ents. 


When alpha particles and cathode rays are exp 
a magnetic field, they ............. 

@ move with the same speed. 

(O) pass in opposite directions from cach other. 
© pass together in the same direction. 

@ are not affected by either of them. 


Each of the following is passed in an electric field : 
(1) Alpha rays. (2) Cathode rays. 
(3)A group of the nuclei of the atoms of different elements. 
Which of the following expresses the path of each of (1), (2) and (3) in this field ? 


Choices [ 8 m) 
(a) Deviated towards CERE 
the positive pole 


Take a straight path 
> 
the negative pole 
the negative pole 
Deviated towards 
the positive pole 


Deviated towards 
the negative pole 


Deviated towar, di 
the positive pole 
Deviated towards 
the Positive Pole 


Take a straight path 


Deviated towards 
the negative pole 
Deviated towards 
the negative pole 


$e " 
10 that of alph panie na the ratio of the num 
more than d back 
less than | 
equal to | 
infinite number, 


24 


= Lesson One 2 


i. The failure of Rutherford's atomic model is attributed to that it did not 


explain ............—- 


©) the nature of the movement of the electrons around the nucleus. 
(b) the presence of a nucleus in the atom. 
© the presence of attraction forces between the protons and the electrons. 


@ the presence of space between the nucleus and the electrons. 


— FR Se Imndug ——— 


The illustrated experiment was carried out Copper 


in a laboratory. r 
Metal plate lined 


) with a layer of 


What is the effect of replacing the copper Emitted ray i dine up 
wire with an iron wire on the rays »rittez — GS 
from it ? Explain. Magnet s 
The opposite figure shows Rutherferd's experiment. (A) 
Which of alpha particles (A , B or C) will flash at (B) 
the same position before and after placing the gold foil ? 
Explain your answer. (C) 
Ø The opposite figure illustrates falling of three a-particles Up 
on a gold foil : (B) 
e Particle (A) : Moves towards the nucleus of the atom of gold. (C) ——— 


Gold foil 
+ Particle (B) : Moves close to the nucleus of the atom of gold. ie 


» Particle (C) : Moves in the space surrounding the nucleus of 
the atom of gold. 
(1) Complete the path of the three particles on the figure. 


(2) Show the importance of using a huge number of a-particles in this experiment. 


(rre) Ip) SW poll! [25 


emission spectr? 


Atomic 


fore the quantum numbers 
Before the qua 


ee 


^0 
( Ato TI em iSsion Spe 
nici apor '-(o mperatures or 
e On heating atoms of a pure element - in gaseous or vapor state npera 


exposing them to a low pressure inside an electrical discharge tu 
called emission spectrum (line spectrum). 


nit a radiation 
e On examining this radiant light by a device called spectroscope, it w und that it is 
composed of a limited number of restricted colored lines separated h rk areas. 
p I 
So. it is called line spectrum 
* The line spectrum is characteristic for each element, this means there are no two 
elements with the same line 


spectrum, and this is due to the difference 
(number of protons) from one element to another. 


plication The line spectrum of hydrogen 


* The line spectrum of hy 
Separated by dark areas 


in the atomic number 


atom. 
drogen atom appears during examin 
+s in the following figure : 

Electric 


spark 


ation as four colored lines 


Slit 


| Photographic: plate 
High | 


Hydrogen pas 
discharge tube 


mam 
Visible | Vil Blue Gre 
“ism Me line spect ireen 65¢ 
Jleworthy rum of |, id am 
phenom Orthy to know that th l f hydrogen atom consist, f. s 
Nenon we physicis * 9f fou 
i $ CISLS - at that 4; 7 Coloured lines 
— t that time ins 
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-Wa i 
Te not able to explain this 


v. 


The line spectrum differs from an element to another due to 


(3) the difference in the number of neutrons in cach of them. 

(6) the difference in the mass number of each of them. 

© the difference in the electronic configuration of each of them. 

@ the difference in the number of valence electrons in each of them. 

Idea of answering : 

The difference in the line spectrum from an element to another is attributed to 


the difference in ............... from an element to another, and consequently the difference 


Answer : The correct choice is ........ s 


Bohr's atomic model (19135: 


The study of atomic spectra is considered the key which solved the puzzle 


of the atomic structure. That was achieved by the Danish scientist Niels 


1 Bohr upon which he was rewarded the Nobel Prize in 1922 


Bohr's postulates 


[^ Points that agree with Rutherford's postulates 


Qa positively charged nucleus exists in 


the center of the atom. 


@ The number of negative electrons (revolving 


around the nucleus) equals the number of Forbidden regions First energy 


level 
positive protons inside the nucleus. 


Positively charged Second energy 
e During the revolving of the electron around nt level 
i rce arises which is Third energy 
the nucleus, a centrifugal fo — ie 
equivalent to the attraction force ofthe nucleus charged electron 
Bohr's model of atom 


on the electron. 


Chapter 

z 
S 
o 

[^] 

2 

p 

ce 

3 


n: 


; postulates 
[B New postulates post a rapid movement 


O Electrons orbit the nucleus = f any amount of 
without emission or absorption o * med stable atom. 
in thi is named s 
tom in this case 
energy and the a! 


ite allowed energy 
O Electrons orbit the nucleus in definite allowed energ. 


levels. They cannot be found in t ne 3 

p deines esed Electron transition from 

an energy level to another one takes 
place via a complete jump 


Increasing the energy levels 


he regions between 


these levels, where th 


level to another one via a complete jump. 


@ Each electron in the atom has a è 
depending on the distance between its energy level an 


the nucleus, the energy of any level increases as its radius 


definite amount of energy 


increases. Each energy level is expressed by an integer 
number called the principal quantum number (n), 
and the electron revolves in the lowest allowed energy level 
in its ground state. 

© When the electron acquires a quantity n=3 


A photon is emitted 
when the excited electron 
transfers to a lower 
energy level 


of energy - known as quantum - 

by heating or by electric discharge, 
the electron jumps temporarily to 

a higher energy level, This is in case 
that the absorbed quantum of energy 


When an electron gains 
a quantum, it becomes 
excited (unstable) 
is equal to the difference in energies pal 

between the two levels, and the atom 


in this case j i 
Case is known as "excited atom", 


Since the electron in the excited atom 


‘unstable, it retums back to its Original 


level with emission of the 


nergy (photon) bep, P igo of — — *" 
that appears in the form of a ch Wn * abi that the electroncan | 
Visible spectral Jine g i üracteristic a EUM fractions of a quantum 
in fegueney in addition yy T DERBI ^ Een, 
other invisible lines, 


a 
7 


O Tre cared pum of energy (the quantum) 


when an electron transfers from its AE-E,-E, 
i Emitted energy Absorbed energy 
ground state to the excited state i 


equals the amount of energy which is released " Lower energy level 


when this electron returns back to 


its ground state level. 


@ A lot of atoms absorb different amounts 


of energy (quanta) in the same time that ae mm 
a lot of excited atoms release other quanta " i Blue Greca Red 
n= 


producing spectral lines. These spectral 
lines indicate the energy levels from 
which their electrons are transmitted 
back to the ground state. 


* The opposite figure represents 
the line spectrum of hydrogen 


Energy increases 


atom which consists of four 
coloured lines indicating 
the higher energy levels from 


which the electrons transfer to 
n=l 
the second energy level only. 
The visible line spectrum of hydrogen atom consists of four coloured lines 
©) Worked Example (The wavelength of the visible spectrum ranges between 410 : 656 nm) 


The spectral line of hydrogen atom consists of 4 coloured lines. 
Which of these lines has the highest frequency ? 


(8) Green. (Bue. — (S) Red. (d) Violet. 
Idea of answering : ——— 


' The wavelength is inversely proportional to the frequency. 
“+ The frequency of the violet light is the highest, as its wavelength is lower than those 
of the other visible spectral lines. 


Answer : The correct choice is (d) 


E 
H 1 Atomic Structure 


Te not equ 
al, 
= iis i 
30 "ference Senet (Long waveleng! 
"— *ctron between two 


‘5 Included information 


e Transferring the electron of 


hydrogen atom from higher E m: | Ultraviole d 
energy levels to the lower | First [2.9.47 | | (Invis bi) 
energy levels forme sees of sal ^ pe = | c — 
electromagnetic radiations, | Seco provence Jone z = ts 
as shown in this table : Third |4.5.6.— | 3 | Infrared 
ited | VENERE Ii | (Invisible) 
e The transference of the excited Sii [5.5 1, 2 4 p ew 


electron in hydrogen atom to "n 
i j sive jumps. 
its original energy level is accomplished by one Jump or several successive jumps 


BO) worked Example] 


The opposite figure illustrates some travels 
of the electron of an excited hydrogen atom 
between the different energy levels, 

Which of these travels produces a spectral 
line of hydrogen atom ? 


@A 


Energy 


Ydrogen atom is formi 
to the second re 


Answer : The Correct choice ig © 


ed when 
ergy level only, 


higher energy levels 


Emitted light 


Y 


clos. 
© energy levels 


ee ee 


@ The quantum required to transfer 
an electron from an energy level to Absorbed 


Enitted light 


We 


s (Short wavelength 
because the energy gap decreases, as LANE EE electron belwezn E ) 


we go farther from the nucleus. distant energy levels 


another decreases as we go farther 


from the nucleus, 


` 


What does happen to the spaces between energy levels on moving from (n = 1) 
| to (n2 7)? 

(a) Decrease by increasing (n). 

(b) Do not change. 


© Increase by increasing (n; 


(d) Change irregularly. 


| Answer : The correct choice is. 


orked Example 


Which of the following transfers of the electron of hydrogen atom is accompanied 
by releasing the largest amount of energy ? 
(a) nz4——-nz2 
(b) n=5—en=4 
© nz2——en-l 
© nz4——enz3 
Idea of answering : 
++ The difference in energy (the energy gap) between two consecutive energy levels 
decreases as the distance from the nucleus increases. 
*. The difference in energy between the second energy level (n = 2) and the first energy 


level (n = 1) is the highest. 


Despite the great effor 
of his theory didn't match 
success) of Bohr's 


drogen spectral lines. 


Advantages ( atomic model : 


Q i explained the hy mE 
clectron energy in different 


to determine the 


Q i introduced the idea of quantized energy 


energy levels in the atom. 
Drawbacks of Bohr's atomic mo 
t defects of Bohr’s theory were the following : 

nent, except hydrogen 


e spectrum of any other elem 
c electron only. 


where it contains On 
and ignored its wave properties 


del : 


The most importan 
atom which is 


@ 1t failed to explain th 


the simplest electronic system, 


tive charged particle only 
recisely both the location 
perimentally impossinic. 

this means that | 


@ 1t considered the electron as a nega 


© 1t presumed that it is possible to determine p 
an electron at the same time, but in fact this is ex! 


and speed of 


Q It described the electron as a particle moving in a circular planar orb" 


om is planar, Later on, it was proved that the hydrogen atom has 
© = I 


hydrogen at 
three dimensional coordinates. 


Bohr's atomic model ca i | 
n be aj | 
tnn pplied to .............. | 
(à, Na" ion. 
(bj He atom. 
(c) Be?* ion. 


| (d) C^* ion. 
| Idea of answering : 


| 
| v Bohr's atomi 
| tomic model 
| cl can be appli 
| aiaei be applied to an atom (orani 
plied to sodium ion whi an ion) that contains act 
n which carries 10 ains only one elec 
S 10 positive c . 
charges Na!* as it contains 


only one ek 
ect 
tron (the atomic numbe f 
er of sodium i 
m is Na), 


| — Tied 


uS 
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ITeCt choice ; 
t choice is (a) 


OOA- 


A. 


~ — Lesson Two 


Q The principles of modern atomic theory (modified Bohr's model) 


The modern atomic theory is based on some essential modifications of Bohr's model. 
Among the most important modifications are the following : 
are dual nature of electron. 


Q The Heisenberg uncertainty principle. 
Q The wave-mechanical theory of the atom. 


The dual nature of electron 
i All the previously mentioned theories considered the electron just 

i as a tiny negatively charged particle. However, all experimental data 
showed that the electron has a dual nature, as it is a material particle 


De Broglie 


i which also has wave properties. 


i The dual nature of electron 
i. The electron is a material particle which has wave properties. 


Q The Heisenberg uncertainty principie 


i Bohr's theory presumed that it is possible to determine both 
i the location and velocity of the electron precisely at the same time, but by 


applying the principles of quantum mechanics, Heisenberg concluded that 
i "the determination of both the velocity and position of 

i an electron at the same time is practically impossible. 

; So, to speak in terms of "probability" seems to be more precise". 

i This is because the electron wave motion doesn’t have a certain location. 


Heisenberg 


i Heisenberg uncertainty principle 
i The determination of both the velocity and position of an electron at 
i the same time is practically impossible and this is subjected to the laws of probability. 


BY restuourser] 


The approximate probable percentage of the possibility of determining the position and 
the speed of an electron whose mass is 9.1 x 107 31 kg together precisely is .. 
(a) 0.0001% (b) 0.0195 

(€) 0.196 @ 1% 


Answer : The correct choice is 


(inel) SWS ll | 33 


H1 d — uil 


The wave-mechanical theory of the atom 
cd the ideas of Planck, 


ist Schródinger (1926) appli 
i Einstein, De Broglie and Heisenberg and could : 


i e Establish the wave-mechanical theory of the atom. 
t could be applied to the electron mo 


Í The Austrian scient 


| l vement 
$ e Derive a wave equation thal 
i in the atom. 

Í On solving Schrüdinger's equation, it is possible to : 

| Q Determine the allowed energy levels. 

$ @ Define the regions of space around the nucleus, where it is most probable to find 
the electron in each energy level. 


ie The wave-mechanical theory changed our concept about the movement of electron 
here i ; : à 
pi es instead " speaking about the regions between the fixed circular orbits as bein 
mpletely forbidden for the electrons, this theory introduced the con 1 


Nucleus 


opts of : 


i € 
i Application 


i Ber 
| Yllium atom Beg 
“ONtaing 
S: 
Vel K 
Vel |, 


> Va 


* 2clectrons in le 
02 electrons in le 
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What is the correct choice representing 


each of (X) and (Y) in 
the opposite figure ? 
Choices (X) (Y) 
| (2 | Orbital Orbital 
(5 | Orbit | t "-— dodi | 

| © | Orbit | Orbital 

| © | Orbital T oni J 
Idea of answering : 


E (X) (Y) 


—Ó Lesson Two 


E 


of the electron 


Probability of presence 


Ss 


|. Distance from 
TT the nucleus 


++ (X) indicates a definite level aroun: che nucleus in which the electron can be found. 


7. (X) represents an orbit. 
~. The choices (4) and (d) are excluded. 


+ (Y) indicates a high probability of finding the electron. 


< (Y) represents an orbital. 
©. The choice (b) is excluded. 


Answer : The correct choice is (©) 


re a ee 


* Solid indivisible * Solid sphere of 
particle uniform positive 

d * Masses of the atoms of | electric charges in 
tom 


the same clement are which a number of 
similar, but they differ | negatively charged 
from one clement to electrons are embedded 
another. resulting in making the 


atom neutral, 


Was not mentioned yet | Was not mentioned yet 


hd Negatively charged 
particles embedded 
in the atom. 


Were not mentioned yet 


| " odern atomic theory 
| Bohr's | Moderr sis 
—A——— i l.c a vast space 
* Contains a vast * Contains a vast space ad Gan wl); 

space (not solid), | (not solid) A ase SET 
* Electrically neutral. | * Electrically neutral. p Electrically 


* Planar, | 
* Positively charged. | * Positively charged. + Positively charged. | 
* Much smaller than | * Much smaller than | + Much smaller than the atom. | 
the atom. the atom. 
* Most of the mass | * Most of the mass of the 


* Most of the mass of the atom is 


of the atom is atom is contained in it. contained in it. 


contained in it. 

* Negatively * Negatively charged 
charged particles, material particles (no 
and their total wave properties yet). 
negative charge — | + They orbit the nucleus in 
equals the positive | definite orbits, and can 
charge of the not be found in the spaces 
nucleus. between these orbits 


* Material particles having wave | 
properties (Dual nature of 
the electron). 
* lt is not possible practically to 
determine both the velocity of an 
electron and its position at the same 
time, so this is described as probability | 


(forbidden regions). distribution (uncertainty principle). 
* They move around | * The energy of the electron | * The region around the nucleus in 
the nucleus at increases as the distance which the electron probably exists 
tremendous speeds | from the nucleus in all dimensions is called | 
in special orbits. (the radius of its energy the electron cloud. 


level) increases. 

* Their mass * When an electron gains 
is negligible à quantum of energy, it 
compared to that | jumps te a higher energy 
of the nucleus. level and the stable atom 


* The three dimensional region of 
space that indicates where there 
is a high probability of finding an 
electron is known as the orbital, 


The atoms of the different 
elements combine with 
each other in simple 
numerical ratios forming 
‘We compounds 


* This theory could |+ This theory could not 
not clucidate the explain the line spectrum 
system of revolving | of any element atom other 


the electrons than hydrogen atom. 
around the nucleus, 


p | Answer them yourself | 


Choose the correct answer for each of the following sentences : 


(1) Who are the two scientists who agreed on that most of the atom is empty space ? 


a. Geiger and Marsden. b. Boyle and Dalton. 
c. Thomson and Bohr. d. Rutherford and Bohr. 
(2) On heating gases or vapors to a high temperature under low pressure, they =+- 
i. absorb light. b. emit visible or invisible rays. 
v. emit gamma rays. d. emit alpha particles. 


(3) When an electron absorbs a quantum. it will transfer to 
à. all higher energy levels, 


b. all lower energy levels. 


€. a higher energy level fits with the absorbed prantum. 
d. a lower energy level fits with i c num. 


(4) When the electrons of an exci insir original energy levels, 

this results in the emission oi 

a. O-particles -particles 
v. energy in the form of line specin {rays 

(5) The dual nature of the electron means that it has 
a. a mass and a charge. ^. a charge and a wave motion. 
c, a volume and a wave motion. dl. a mass and a density, 

(6) The scientist who presumed that it is possible to determine both the speed and position 

of an electron together precisely is ........ 

à. Heisenberg. b. Thomson. 

c. Bohr. d. Boyle. 


(7) What is the name of the scientist who destroyed Bohr's be 


lief that there are regions in 
the atom that are forbidden for the electrons ? 


a. Boyle. b. Heisenberg. c. Schrödinger. d. De Broglie, 


[sr 238 


es =| 


Atomic emission spectra (Line spectra) -— Á 
isti oe 
The line spectrum of an element is characteristic, as no tw 
the same ............... 


| 
| 
| 
b (b) atomic mass. | 
@) ic number. l | E | 
od | stat (d) physical properties. 
physical state. 


What is the scientific contribution which led to concluding the electron Configuration 
of the elements ? 

@) Boyle's perception of the element. 

(5) Analyzing the light emitted from the atoms when they 
© Thomson's atomic model. 

@ Rutherford’s atomic model. 


acquire energy. 


J All the following are correct, except 


(a) the line spectrum of hydrogen atom is formed of four in 

(b) electrons have dual nature, 

© Bohr's atomic model introduced the 
the electrons, 


urs 

Concept of quantum; to, ne the energy of 

(d) in case of not gaining or losing energy, the 
Bohr’s atomic model 

J According to Bohr's 

through 


atom is described to be stable, 


theory, the orbit in which the electron revolves can be determine! 


" 
(b) the electron energy 
the electron charge. , 


(d MIU Ç ree 
à the nuc] us ‘ha ge. 
[] Fl Which of the following graphical fi 


= 
Ssg ba 
> own 
zig >r p 
259 Ses 
Eze 252 
FE B2 
ees EES 

Distance between 

the electron ang 

nucleus 


o 
38) 


a Through studying the line spectrum of an atom, it is possible to know ...... 


1 @ the isotopes of the element atom. 
(B) the energy levels in the atom. 
(€) the composition of the atom nucleus. 


@ the number of the neutrons inside the atom nucleus. 


[7] Each of the following is correct for the electron, except ............... 
(a) the electron in the lower energy level absorbs energy to 
transfer to a higher energy level. 
(6) the amount of energy which is emitted from the excited electron equals the amount of 
energy which is absorbed by the same electron to reach the same state of excitement. 


© the electron in the first energy level can be at infinite distance from the nucleus. 


(d) electron can absorb different quanta of energy. 


The excited electron tends to ............... 
(a) absorb energy to return to its ground state. 
(b) produce light with a definite wavelength and energy. 
(c) stay in its unsiable state 
@ settle in a higher energy level 
On approaching one of lithium salts to the non-luminous region of bunsen flame, 


it acquires red colour, this is explained by that the electrons in the excited atoms of 


lithium .............-. 

@ are lost from the atoms. 
(6) their number increases. | 
© return to the ground state. 
(d) transfer to higher levels. 


(() On comparing the position of the electron in its ground state, with its position 


in the excited state, it is ..............- 
©) in the second energy level. 

©) in the nucleus. 

© closer to the nucleus. 

(d) farther from the nucleus. 


$ j M 
ic Structure > 
Ime of quantum In Ce ENR, 


(D which of the following SUPP 
of the electrons ? 

@) The emission spectrum 0 
(b) The cathode rays. 


(©) Deflection of some Q- 
@ Penetration of most of a-particles on co 


rts the concept 


f hydrogen atom. 


particles on colliding with gold foil. 


liding with gold foil. 
According to Bohr's atomic model, to travel from the first level K to 
the fourth level N, the electron ..............- 
(2) acquires a quantum. 

(b) loses a quantum. 

© acquires 4 quanta. 


@ loses 4 quanta. 


(E) The vi n ri f r r a resuit th return of 
(B isible line specti um o hyd ogen atom arises as a result sf e tu 

LF 
the excited electron fr om higher energy levels to the level 


ibi anis 
: emission of visible light ? 
ijinz5)— . (n =2) . 
© =2), 
Oin=3)__, 1) 


(GI 


à visible [i n transitions į 
Iht with the shortest w in hydrogen eril 
àvelength ults in th - 
? e emission of 


dia opposite figure shows several travels of ioi. Bloc EE 
"| the electron of an excited hydrogen atom rur m er gne, ji 


between its different energy levels. 

Which of these travels produces a spectral line 
of hydrogen atom ? 

(A 

(b) B 

© C n=]--L---L------------ - 
(à)D 


n=2--}----}------ 


The opposite figure shows Ce ae i a a 
the line spectra of four elements Element D (_ I " 
A, D, X and Z in addition Element X LT. — I 1 — —L 11 —— 

g | Ee a ae a SEO 

to a mixture of two of these elements. Mixtüre 
What are the two elements TIO 700 610 600 530 500 450 400 
which are found in the mixture ? Wavelength (nm) 
(8) (D) and (A). ®© X) and (A). 
© (D) and (Z). @ X) and (2). 


(D (d In the excited hydrogen atom, a photon of light with wavelength 486 nm is 
emitted when an electron transfers from the principal level (n = 4) to the principal 


(a) n=1 (b) nz 
© n=3 @ ne 
(D Each line in the line spectrum of lithium atom represents .............. 
©) the energy absorbed by the atom when it loses an electron. 
(6) the energy absorbed by the atom when it gains an electron. 
© the energy released when an electron transfers from a lower energy level to 


a higher energy level. 
(d) the energy released when an electron transfers from a higher energ 


2 
5 


y level to 


a lower energy level. 


The spectral lines of the atom of any element indicate .... 
(a) the number of electrons in the atom of this element. 
(b) the energy level where the electron is present. 
© the energy of the electron in the energy level. 
@ the difference in energy between two energy levels. 


CEE ST (gy Sa eS otal | 41 


| 
oor | | 
| i , 486 nm lies in the .............. 
ag The ray whose wavelength is M a À 

infrared region, 
(a) infrared region 


(d) inf aviolet region, 
sib pon, 
(©) vis ible rep 


ists of four coloured 
£B The visible line spectrum of hydrogen atom consists 
? 
Which of them has the smallest frequency ? 


The blue. 
Œ The green. violet, 
(©) The red, 


hich is excited to the fourth ener, 
same new energy level, 
(b retums to its ground state 


lines, 


& The electron in hydrogen atom wi 
(4) remains in the 


© retums to its ground state 


accompanied by visible spectrum only, Q 
in one 


jump or several Successive jumps. 
y level, 


(d) transfers to a higher energ 


E C if the difference in enc, 


r 
th 


gy between energy levels K ang Le 
en the difference in energy AE, between energy levels ç; and P is 
(@) higher than AE, ©) lower than Ap; 
© equal to AE, 


© approximate, Al, 

If an electr, i 

Oh acquires an amount of ene 
energy level 1, to 


M, the 
(4) lose an mount of en 
(5) acquire ana 


rgy equals 1.89 e 
-t0 K, it may 


n to transfer from | 
ergy equals | 89 ey 


V to transfer from 


(d) Acquire ap q 


= = Luoow iw 


ion the postulates of Bohr's atomic model is that ............... 
(3) electrons can acquire any amount of energy. 


(5) it is impossible to determine the path of the electrons precisely. 

© the energics of the electrons in different energy levels are determined through 
the concept of quantum. 

@ the electron has a dual nature. 


Which of the following statements is consistent with Bohr's postulates ? 
(a) Space regions between energy levels are occupied by electrons. 

(©) The atom has no dimensions or spatial directions. 

© The electron is a negative particle with wave properties. 


@ The electron revolves around the nucleus in all directions. 


ØJ Bohr's atomic model differs from that of Rutherford, this difference is obvious in 
Bohr's postulate that the electron ............... 

(a) produces a spectral line when it loses a quantum. 

(6) is a negatively charged particle. 

© does not produce a spectral line when it loses a quantum. 


(à) revolves around the nucleus in certain orbits. 
The modern atomic > 


Which of the following electronic transitions in hydrogen atom is accompanied by 


releasing the largest amount of energy ? 
(©) From the orbit M to the orbit L and the position of this electron can be determined. 


(b) From the orbit N to the orbit M and neither the position nor the speed of this electron 


can be determined precisely. 
© From the orbit L to the orbit K and this electron has a dual nature. 
(d) From the orbit L to the orbit K and the position and the speed of this electron 


can be determined precisely. 


Each of the following is among the properties of the electron, except that it .............. 
©) is a material particle. 


(b) has wave properties. 
© loses energy when it transfers from one energy level to a higher level. 


@ deflects by the effect of a magnetic field. 


a 


Ms 


$ Atomic Structure —— - | | | 
g ts represent the mic mi j 
" d 
g The followin statemen’ ri attempts i eve! li the ato 
a ‘operties in addition to beir g a par ticle. 


e A : The electron has wave pr n tae 
e B : The atom contains tiny negatively charg : 
e C : In the center of the atom, a small nucleus 

is soli indivisible. 
e D : The atom is solid and in : 
What is the correct sequence of these attempts ? 


particles. 5 
found which is relatively of high density 


eD Ap 
Oc—D—B— A 
©D—-B—-A— cC 


@D—+B—+C—+A 


& Which of the following statements is a Heisenberg's modification to Bohr's 

atomic model ? 

(&) It is difficult to determine the position and the speed of the «!ectron together precise) 
(5) Space regions between energy levels are not forbidden for 1! "icctrons. 

© The electron is a Particle with wave properties. 

@ Both the speed and the Position of the electron can be determined together precisely 
“The actual position of the last electron in 


iron atom and its Speed in a certain 
moment can not be Precisely determined”. 


The previous statement is an application of.. 
Hund's rule, Nien 
= ci -A " (b) Bohr's model. 
ciple. @ 
the dual Nature 
According to the Wave Kids 


“mechanical theory, 


(4) the electron has am 
(b) the electrons are fo 


The modern atomic th 


eory agrees wi 
the atom is not solig TNR 
(5) the electrons ha 


Vi 
€ wave Properties, 


determine the s 


) i and the posis 
accord . Positi 
DE to Which the ele On of the electron together precist? 


it t € nucleus, 


emmy 


£ In the opposite figure, determine 


(D) 
with explanation the position(s) ea Oss: 


in which is (are) impossible for the electron 


to be present according to Bohr’s atomic model. 


Which is higher in frequency - with explanation — 


the red light or the infrared rays ? 


E Why is it called ultraviolet rays, while the violet light is called so ? 
| 


The opposite figure represents Violet 
(410 nm) 
a part of the components of Blue 
Green 


the electromagnetic spectrum. 


án 
Why are the ultravic:c* (656pm) 


Ultraviolet Visible Infrared 
rays spectrum rays 
In the light of your understanding for Bohr’s atomic model. 
Show the change which occurs in each of the energy and the position 
of an electron when it is excited. 


The opposite table represents the probabilities Electron transfer 


of the emission spectrum of hydrogen atom. Probability From (n) 
Which of these probabilities represents (A) 2,3,4,5 | 4 
the visible spectrum of hydrogen atom ? | (B) 3,4,5,6| 2 
Give reason. C © [4567| s 

The two opposite figures represent two 
different perceptions for the movement p, A T 
of the electrons around the nucleus, predict : Figure (X) Figure (Y) 


(1) The name of the scientist who suggested 

the perception which is illustrated in the figure (Y). 
(2) The scientific term that represents the region 

in which the electron can be found in the figure (X). 


c h S fS x i i x ur numbers twer 
e mathematical solution o ) s i ni ; $ numbers th 

luti: chrodinger’s equatic a 
Th r 


called quantum numbers. 


o determine the energy of an electron in mu ti-elec e should know the for 
Iti-electroii 
å 
de gy 


quantum numbers which describe it, these four qu: 


Q The principal quantum number (n) : 


It describes the distance of the electron from the nucleus. 


@ The subsidiary quantum number (/) : 


It describes the shapes of electron cloud in the sublevels. 


O The magnetic quantum number (my) : 
It describes the shape and number of the orbital in which the electron exists. 
O The spin quantum number (m, ) : 
It describes the spin motion of the electron. 


ü The principal quantum number 


* It is used to define the following E 
* The order of principal Energy levels or e 
atom in its ground st 
* The » 
The number of electrons (e ) required to fi 
the relation 2n? -- 


lectron cha 
known ectron shells « 


— Their number in the heaviest 
ate is seven», 


a given Principal energy level from 
(i.e, it equ 


als two ti nes the s tare of e she. nber dic ed b the etter n 
q th hel y 
E l numbe 
| er indi at ) 
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“Order of the level The number of electrons required to fil the energy level 
12n?) 


in) 

1 2 x 1? = 2 electrons 
2 2 x 2? = 8 electrons 
3 2x3? = I8 electrons 
4 i 2 x 4? = 32 electrons 


e The rule 2n isn't applied to the energy levels higher than the fourth level, 
because the atom becomes unstable, if the number of electrons exceeds 32 electrons in 
any level. 

e The principal quantum number has a positive integer numerical values | ,2 ,3,4 , ........ etc, 
(excluding zero). Each value is expressed by an alphabetical letter that represents 


a principal energy level as shown in the following table : 


Number of the level (n) i 2 3 4 5 6 
Symbol of the level K LIMINO P | Q 
Kh MW O Prg 
a ia A 
Energy oi the ied uote from K toQ 

rr msn —— 
The subsidiary quantum number (f) 
v It determines the energy sublevels within each [ Note) — —À 


Real energy levels in 
the atom are called 
s Each principal energy level consists of a number of energy — energy sublevels 
sublevels which are represented by whole numerical values —— 

which range between [0 : (n —1)], and their number cquals its 


principal energy level. 


principal quantum number. 


* The energy sublevels take the symbols and values as shown in the following table : 


Subsidiary quantum number ih values 0 l 2 3 
[0 : (n - 1)] 


| 
Symbols of sublevels r p d | Sj 


(i) Atomic Structure 


The following table shows the 
for each energy level and the num 


Chapter 


en the principal quantum number " 
) 


relation betwe 
ber of the possible values of the subsidiary 


= The number of (b values] : 


quantum number (D, where [(n) value 
i Vi 
| Symbol of Principal Symbols ifi bei 
the principal quantum of d y 
energy level number (n) the sublevels number (h 
| K l "m () 
23 0 
L 2 
p J 
0 
M k] l 
2 
Energy sublevels in each 0 
principal energy level N á hy | 
4d 2 
4l 3 


en da " 
It is observed that there is a small difference in the energy of the subl 
principal energy level. Bisnis: 


* They can be arranged according to increasing their energy in the foll 
s following order : 


s<p<d<f 
BO) Worked Examples | 
Q What are the probable (/) values when (n = 3) ? 
| (@0or! (5)0or3 (90.1or2 
@o,2 or3 


| Idea of answering : 


+: Each principal energy level consist 
: sists of a number of s 
subleve], i 
5 whic 


numerical value, h Equals it. 
5 its 


«. No. of the sublevels = 3 
*. The choices (a) and (b) are excluded. 
. The probable ( () values range between [0 : (n — 1)]. 


—— m 
EES 


^. The probable (l) values when (n = 3) range between [0 : (3 — DI-o 
70.lor5 


Answer : The correct choice is © 


" oN Ym 


= Lesson Three 


Qin which of the following levels can the electron absorb a photon but can not 


| lose one ? 
| (a) 3d (b) 2p (9 Is © 2s 
| Idea of answering : 


| « When an electron loses a photon (an amount of energy), it transfers 


to a lower energy level (closer to the nucleus). 
+: The first energy level is the closest to nucleus, and it consists of 


only one energy sublevel which is /s 


^, The electron in the sublevel 7s can absorb a photon to travel to a higher energy level, but 


it can not lose a photon. 


Answer : The correct choice is ©) 


bY Test Yourself! i a 


Which of the following energy sublevels does not actually exist ? 
@2 
(b) 3d 
© 5d 
(9) 3f 


Answer : The correct choice is .............-- 


The magnetic quantum number (my) 


v It determines the number of orbitals within a certain energy sublevel 
from the relation : et +1). 


* Itdetermines the spatial orientations (directions in space) of orbitals. 


* It is represented by odd number of integer numerical values ranging 


between (—(,....0,....+0). 


(rie Ie) def lt 49 


MEE 
E 
= " bable val 
3 Atomic Structure —— between (b values and the pro mines of 
n 


latio our energy level, , 
ing table shows the rel Jectrons of the first f BY levels, 
The following ber (m) for the elec 
m 
the magnetic quantum nu Number of Number oy 
| of Values ofthe magneliC — sublevel the pi. 
Values mj bitals evel 
Values of subsidiary Symbols quantum number ( i [i e +1) Orbital, 
Dum quantum of energy Cli 0 est tn 
pum number (l) sublevels 
(n) [0 : (n - 1)] 
l l 
; [o] 
1 0 £ I 
0 2s o 4 
: 1 2p Eo) e] : 
0 3s [o] i 
3 i 3p Eo) e] > ' 
2 « BARDAS 5 
0 4s [o] ; 
. 1 4p Ei o) e] 3 
16 
2 4d aapna 5 
3 “ aaaonag 
x 
O What are the probable 


(m) values when (l= 
@o land 42 only. 


®o «=l and -2 only. 
()-2 .-1.9 41 and 42 
(2)-3.-2..1.0 UH 42 and 43 
Idea of answering . 
"' The probable (m values Tange between — 0... 


*. The probable (mp values When (l = 2)are E 


Answer : The Correct choice is — - 


~ 8] 


PEREA 
@ Which of the following possibilities of quantum numbers of an electron includes 


a mistake ? 

@n=3.l=2 Omp--l 
@n=4.l=3,m=-2 
@©n=1,l=1.m=+! 
@n=2.l=0,m=0 


Idea of answering : 
When (n = 1), then the value of each of (() and (my) will be .. 


Answer : The correct choice is ............-- 


. only. 


+ The orbitals of the same sublevel are equal in energy and similar in shape, but differ in the 


direction in space as shown in the following table : 


Number of Shape in space 
Sublevels Mroiala (electron density) Figure 
SS wc aa x —— 
g y y 
z z 
$ 1 Sphere! symmetrical shape as T T 
| around the nucleus T 
Orbital /s Orbital 2s 
|e Each orbiial takes the form y 


z Jor 
z 

| 

1) 

j 

Orbital p, Orbital p, Orbital p, 


| of two ; 
to head (dumb-bell se) La 
| ata point of zero electron 


| density (node). 


p 3 | e Each orbital is perpendicular 
to the two other orbitals. 


e The axes of the three 
orbitals take the three 
spatial orientations, thus 
they are designated as 


Complicated shapes 


yt Atomic Structure —- ` N 
$ than two electrons 2e. euch of them f. 
: ; Sq 
earth which rotates aroung i 
Its 
T 


— 
e Any orbital cannot be occupied by mor dicem 
ase syolving around the nucleus 


its own axis While re 
axis while revolving around the sun). 


Each orbital is filled with 2 electrons : 


Sublevel s P d J 
Number of orbitals — | 3 5 7 
2 | 6 w | i4 


Electron capacity 2 


p sublevel becomes saturated with 607, while d sublevel becomes sa:ited With 100, 


because p sublevel contains 3 orbitals, while d sublevel contains Sos and each Orbital 


is filled completely with 2e~ 


Othe orbitals in the same sublevel are different in. 
@ the distance from the nucleus. ` 
(5) the magnetic quantum number, 

(€) shape and size. 


(8) the Subsidiary quantum number. 


^ The orbitals in the same Sublevel have the same Principal 
Quantum 
number, 


< They are at the same distance from the nucleus 


7. The choice (a) is excluded. 


<- The orbitals in the same sublevel are different in the 


Answer : The correct choice is (5) 


7 _ 45» N 


ee 
(The following figures illustrate the Probable el 
the excited hydrogen atom in two different ca 


— ———— Lesson Three | 


lectron cloud of the electron of 
ses: 


Figure (1) Figure (2) 
What is the principal quantum number (n) which is not probable for the electron 
in both cases ? 


(OE (52 ©3 Q4 
Idea of answering : 


*^ The figures illustrate the probable electron cloud of the electron of an excited hydrogen 
atom in two different cases. 


*. The electron has already transferred from the first principal energy level (n = 1) to 
à higher level. 
^. The principal quantum number of this electron is not probable to be (n = 1) in any of 


these cases. 


Answer : The correct choice | 


[4] The spin quantunnunn 


Any orbital cannot be occupied by more than two electrons, each electron spins on its own 


Sas 


axis during its orbiting around the nucleus. 


* The spin quantum number defines the type of spin N S 
Motion of the electron around its axis in the orbital, 
which is either : 
* Clockwise (4) with m, value equals (+4). 
* Anticlockwise ( V) with m, value equals c4 ). 

* The spin motion of the electron around its own axis in The E. motions E-A two 
à certain direction results in arising a magnetic field. electrons of the same orbital 


* The Opposite spin motion of the two electrons of 
the same orbital around their own axes results in arising two magnetic fields 


in two Opposite directions (spin-paired state) ( ip. 


[s 3 


anc M 
"—: T i the n 
á itals have three different possibilities depending on the number Of electro 
Orbi 


located in them as follows : 


Empty orbital. 


Half filled orbital contains one electron. 


Completely filled orbital contains 2 paired electrons that have posite 
; : 1 Sate 
spinning directions (spin-paired state), 


_ Note rete NN 


Although the two electrons of the same orbital carry the same negatis charge, they q 
Tepel each other, because the 


nihe Spinning of 
n the twou; ons, 


| Two electrons in the same atom lie in the Second orbital in the Same subleve| pin 
| the same Principal leye| M 

| Write the four Quantum numbers o 
| Idea of a 


| The principal level is M 


f the two electrons, 


| The Principal quantum 
"V The Subleve] isp 


| 
| ~. The secondary (Subsidiary 


) quantum number 
* They both lie in the sei 


(D or each of them ig 


The four quantum numbers 


First electron 


Second electron 


t of one electron i 


( Co 


“¢E) 23 ti ongea 

(fw) sir pur asi popu 
six sy punose utds [[A at 

ur uan jsep au) "any 


CLIT) 


eH) 9q [Il ono 

(Put) sit pur *asiwpo[ 

sxt si; punos utds [pr 

nuruogoo[sjsagow] | 
uot suonsaja g sumiuos 

P [Paaiqns ayn uou AA + 


8 


anes jeouownu sit 
(4) 9stmyoo[onue JO e 

Eas 

anyea [eououinu syr 
(p asmo soy e 
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Liz 


: uonejas ay) Wosy (7) 
Joaa|qns Ka1ouo yors ur 
Sje1qa0 ay} Jo IIQUNN + 


E3 


: uonejas əy) woy (u) [o4o[ 
Adaaua [ediourad yoro 
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uoneoi[ddy 
spao[qns Zuz əə, | s[enbo suoj29[o Jo 1oquinu v 
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* (U) Jo anjea jeourouinu əy} 
s[enbo wy (D sipaaiqns 
Adsaua Jo saquinu v sumuos 


iibi 


“aL St Wore UMOUY 

ISOIABDY DY) ur 1oquunu Ly 
"s[oAo[ ASaaua 

Iediourad ayy jo sapso ayy « 
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Cw) uds 
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Q) Kuerpisqns (u) pedpuna uinguend 


s1oquinu winjuenb əy} yo Aseumuns ) 


a Summary of e orbitals 
e i levels and the or! 
l ry of the relations between the principal level, the sub 
eo 


electrons required 
Secondary of the orbitals No. of the | level 
tincipal quantum sublevels No. of the orbitais — in each to saturate each principal 
Qn?) 
Der her x puce in each sublevel principal level 
Principal level number quantum 


Preliminary questions to remember the principal concepts in the lesson 


^| Answer them yourself J 


Choose the correct answer for each of the following sentences : 
(1) The maximum possible value of the principal quantum number (n) in 
the heaviest known atom in its ground state is -+ : 
a.5 b.6 
c.7 d.8 


(2) The maximum number of electrons that saturates the principal energy level (n) 
is given from the rule --------- 


a.2n (n 
c.2n? C (2ny? 
(3) What is the quantum number whose value may never be zero or a fraction ? 
a. Principal. b. Subsidiary. 
c. Magnetic. d. Spin. 


(4) The principal quantum number (n) of the electron of the sublevel 3s equals ++. 
a.0 b.1 
0.2 d.3 


(S) The symbols s, p, d, f indicate -+-+ 
à. principal energy levels. 
b. energy sublevels. 
C. the number of orbitals of the sublevel. 


d. the number of single electrons in the individual sublevel. 


(6) What is the symbol of the principal level which contains s, p and d only ? 
aL b.M 


UU C.N d.K i 


Hm 


F the subsidiary quantum num 
ble values of ber 
one of the poss! | 


(7) When (n = 2). then 


ie ei 


" d.2 


c. 


n= i 


tron in 
(8) What is the quantum number whose value for an elec! 


the principal level (L) is -1 ? 
a, Principal. 
c. Magnetic. d. Spin. 


b. Subsidiary. 


(9) The number of orbitals in each principal energy level (n) equals -+-+ 
a m b.n-1 


c. 3n? d. 2n? 


(10) The number of orbitals of the principal level N equals 
a.l b.9 
c. 14 d. 16 


(11) The orbitals in the same sublevel are ess 
a. different in energy. b. equal in energy. 
c. different in shape. d. different in size 


4f sublevel ? Tequired to saturate one orbital in 
a. 2e- b. Te 
c. I0e7 ds Ler 
(13) What are the similar quantum numbers between the? 
2p; 2p? electrons of the two orbitals 
a.a,m,,( TPT 
c.n, m. d. " d 
" " y, " 
(14) Which of the following quantum numbers its (their) 
Vali 
dines 5. Cony. “© Never negative ? 
c. my, m d.n,( 


| Aa 


Fup choice questions (OE el 


jantum numbers which are relied on, to solve the wave 


Ø what are the three qu 
equation to explain the behavior of the electron in hydrogen atom ? 
(a)n Com, (rm. m, m, 
(e)n dany GD Emp, 
fJ When the electron in hydrogen atom transfers from 4d to 2s, the emitted photon is 
in the form of 
(b ultraviolet ray. 


(a) infrared ray. 


(c) visible light. 


QN ray. 
fJ All the following describe the sublevel s , except that 
(Oy it is found in all principal encre 
(b) its size increases by increases | 
(c) its electron capacity increas 


(d) its shape does not change b 


Ee atom. 


levels 
u wa 
the value of n. 
due e n. 
Ø what is the sublevel in which the (wo quantum numbers of the last electron 


are(n=2,(=0)? 


(a) 2s 
© Is 


A Which of the following can be concluded from the relation : 2( «1 


(bh) 2p 
ud ) p 


=5? 


(4) This sublevel is saturated with 10e 

(b) This sublevel is found in the second principal energy level. 
© The maximum value of the magnetic quantum number of the electrons of this sublevel is 73 
(d) The maximum number of electrons which saturate this sublevel is 5e 


Ø The electron which has the two quantum numbers, (n = 3, m, 2 +2) must have 


LÆ The five electrons present in the sublevel 345 


Áo zn 


in an atom ? 
Which of the following represents an electron in 


Itis found " adii level L „and its subsidiary quantum maier is2 

oo mol energy level K . and its magnetic quantum number is +] 
the princi gy ' 

© the principal energy level M „and its su ee 

(d) the sublevel d, and its principal quantum number 


bsidiary quantum number is 2 


G What is the maximum number of electrons which can be found in the same aton 
and have the two quantum numbers (n = 4 , iz)? 
(2)2e (b) 6 
Ose (d) 107 
g QQ What is the maximum number of electrons which have the spiz 
quantum number (m, = +4) in the sublevel (l = 3) ? Q 
@3e (b) Se 
Qe @ 14e 


© ©) Number of electrons required to saturate each sublevel 
is estimated from the relation 


()20l «1) (5)oL«1) 
Om @r 
© Which of the following quantum numbers 
val 

tora edhe “es represent an electron in the orbital 3p, 
5 =3.(=0 m=0 
©n=3,l=0,m=41 : 

n=3 LINE 1 


one of the orbitals of 5f sublevel ? 
@n=5,l=3 m 44 m -41 


2 
()nz5.l-2.m--2.m 41 
()n25.(-3.mz «m = 4 | 
@n=5.l=4,m=-4,m =-1 


are Similar in 
all the following, except the... 
(à) principal quantum number. jd; 
P) principal q © subsidiary Quantum p 
(©) magnetic quantum number. @ u 


spin quantum Dumb, 
T. 


60 | 


a> -— 


Lesson Ihree 1 


Ø Which of the following graphical figures represents the relation between (b) value 
and the number of orbitals in the sublevel ? 


No. of orbitals 
No. of orbitals 
No. of orbitals 
No. of orbitals 


(() value (l) value CL) value (l) value 
©) © © © 


6 (which of the following graphical figures represents the relation between 
the number of the electrons which fill the orbital (W) in a certain sublevel and 
the value of (/) of this sublevel ? 


r i Ze fs 
ES ES £S 
95 23 Ba 
oz oz vt 
E. 

2% 2% 25 
zg z2 k se 
Ss os s o% 
ze zo ze? 


Value of (l) Value o£ (£i Value of (/) Value of (/) 
© © © © 
(Ø The energy of the orbital (3p_) is simitor to that of the orbital ............... 

@ 4p, ES 

© 3s Gi) 2p, 

The two orbitals (2s , 2p, ) can be similar in ............... 
Py 


@ the energy. (b) the shape. 
© the number of electrons in each of them. (d) the spatial orientation. 


[18 Qe two opposite figures represent two 


different sublevels. 

What is the difference between them ? 

@ Subsidiary quantum number. 1 
(b) Distribution of electron density. | 


© Principal quantum number. 


@ Number of orbitals. 
Qd Which of the following becomes saturated with the highest number of electrons ? 
@ One of 4forbitals. © 3d sublevel. 


© Principal level (n = 2). (d) One of 3d orbitals. 


H Atomic Structure 
TU 


annot 
f 5d sublevel in one of the atoms C 
s of : 


& The electron ber 
ic quantum numbe| 
have the magnetic q (6) -l 
© H (d) +3 
c)42 


i -3 
fT] The electron which has the magnetic quantum number (-3) 
may have the principal quantum number ............. 

OL ® 2 
(C 3 © 4 


2 (53 
5 @7 
The electron which has the four quantum numbers : 
(n=4 [53 m242, m, 


=+})is found in the sublevel .....__ 


1 
-3 


(2) 3d (5) 4r 
©sp Oss 
EP Secon has the folowing quantum numbers; on _ WD) gra 1,m= 
What are the quantum numbers of the electron (y) f a ied 
which have th f 
the electron (X), but it differs from the electron (X) in the spin e same energy o 
Dn=3 (2 Fo mdi G3 ning motion ? 
= a. zs | 
©n=3 [22 -m=0 m, =-4 (d)n-2 t y l CUR: 
EL Mn 
£5 QQ Which of the following quantum numbers includ: s 2 
Wn=2 , (2| miz«l OLET dur 
()n23 (23 m= Onsa 7.2 EET 
" ; SO mse 
E Which of the following quantum numbers do not incl 
@)n=2 ,l=2 r Dae; (a Mistake > 
©)n=3 ,l=2 + my =43 G)nz4 (D. "map 
Filis 
É Which of th i tis. 
ich of the following quantum numbers do not inclug, 
@n=5 , l=3 , m,=-3 D 
©n=4, (20, m=4 @n=3 (2, °F 
= mys 
62 


which of the following quantum numbers include a mistake ? 
n=6 ,(=3 , m=+2 @©)n=3 , l=2 , m=0 | 
@n=4 .f=0,m=-3 @n=3 , (21, m=- | 


Emi L5say questions —. 


( Determine each of the following : 
(1) The possible (Í) values of the electrons in the principal energy level (n = 4). 


(2) The possible (m) values of the electrons in the sublevel ( (23). 


[30] Show which is higher, with illustrating the reason, the maximum number 
of electrons in the principal level (n = 2) or the maximum number of electrons 


in the sublevel (4d). 


(J Estimate the number of the orbitals which can be occupied with electrons 
in the principal level (n = 2). 

Estimate the number of the orbitals which are present in the sublevel (f) in 
the principal level (n = 3). 


É Suggest the value of the subsidiary quantum number of the orbital of 4s sublevel. 


The opposite diagram represe f sublevel f | LILILILILILILI 
the energy sublevels of k 
the principal energy level (n = 43. | Sublevel d OOOO 
Complete the blank cells with the suitable ( suite ) 
Sublevel P 
magnetic quantum numbers (mp). NEN 
D 


Calculate the maximum number of electrons that can be found in an atom and have 
the following quantum numbers : 
(I)n=3 (2)n=2,(=0 


Choose which of the following energy sublevels cannot be found in the elements 


known so far: 
[15] « [1n] . [74] « [9s] . [37] . [4f] . [2a] 


Suggest the reason of invalidity of the following quantum numbers combinations : 
(1) n23 ^ l m . 
Qn=2 , l=1 , m=-2 
(3) n=] l = 


‘ 


m= +2 


0 , matt . m-*7 


| 
= 


electrons 
f iistributing electi 1 
OT U D 


from | Principles 


hapter 
ind of the cna 
fhe er 


z ———— sidered in distroo: electrons — j 
There are some important rules, which must be consi Ba 
y ] 
in the atom. These rules are oo ? y 
ü Pauli's exclusion principle, There is another method fi * electrons (173 
in the element according to tiy ‘noble gas 

BAutau (building-up) Principle, that precedes it in the periodic table, 
13] Hund's rule, this will be discussed in f 2 
(1T Pauli $ Exclusion principle | 

Pauli's exclusion Principle SS 

States that it is im 


two electrons in the s 


same four Quantum numbers, 


ame atom to have 


“Milar in the y 


a The four 
the Quantu a oe i 
| í yi om, 
! number my), p L £ 

Hetent in the tw C+ OU they ire The first electro 310]|0|4 
lues of the s í 

numl Pin quant Th | 
iber ( um e Second electro 3 Ad aw fit 


write the possible values of the four quantum numbers for each of the following : 
(a)An electron in 2p 

(b) The first electron in 4d 

(c)The second electron in /s 


Answer : 


The quantum numbers 


m=-(,..,0,.,+¢ 


(a) 


-| org or +] 


The possible values 


of quantum numbers (b) -2 
(9) 0 
NAEENWEDAR — 8 
In helium atom „He, ............... 
@ the values of the spin quantum «^ imiar. (b) m,-1 
(©) the values of the spin quantum ^ s d:{Yorent. @m,=-1 


Answer : The correct choice is .. . . 


Aufbau 


Aufbau (building-up) principle : 
States that the electrons occupy the sublevels in the order of increasing their energy, 
the lowest energy sublevels are filled first. 


(building-up) principle 


* Arrangement of sublevels according to their energy depends on : 
* Sum of (n + L), 


Ex, Energy of 4s sublevel is lower than that of 
Jd sublevel, because the sum of (n+ t ) of 
4s sublevel is less than that of 3d sublevel. 


Sublevels Sum of (n + 4 


* Order of the principal energy level. 


" 
In case that the sum of (n + Ó value is the 
Same for the two sublevels". 


E 
3 


El 
E 
' 
g 
E 
El 


I 
= 2 
a tomic Struct f 
_£ ES A is lower than that oy 


F 
3 
3p sublevel Po 74 
Ex. Energy of v value of 3p CT, Qs 4 
sublevel, because (m) e S , 
of 4s sublev "e BA 
is lower than that of 45 $ ^ ad a 
level is lowe d f ' » 
i ublevels is arrang 5 d pil E 
— i Cy 4 2d 
+ The sequence of ing to their energy following E A D Mg. 
" d 
c - Ca a ga 
^ 
re jd « 4p «5s « 4d P L4 "d. ra 
Is «2s«2p « 3s «3p « 4s <: Cee 
Is <2s 6d < 7p 2, (^4 
Sp «6s «4f « 5d « 6p < 7s < Sf < 6c P> 57 
< Sp < 6s rps 
* Filling the energy sublevels : i 


up to T 
upto implified method of filling energy sublevel 
Goes) O deno) A simp 


by following the direction of the arrows 
upto up to 


"Numbers 1 : 8 represit the sum of (n + [ 
OND ielea 


of each soòleyel" 


* saa] 
What is the number of the orbital 


5 whose (n + /) is less than 5? 
@a (5s 
©9 @10 


Answer : The Correct choice js 


The opposite table shows the 
quantum Quantum 
numbers of three electrons 09,(y) | <= a 6 me ts 
and (Z) in the sa t | Flectron (x) +7 
Which of the following Statements | _ Electron (y) 7 
Is correct 7 | ia icon - 
ectron ( 1 
= energy of electron m -m : 
b) The energ han 
Y Of ele, elec 
De energy or ne OO equal ee 


wering : 
of the electron increases with increasing the value Of (ñ + ly and nte rita 
poe (X) (Y) (Ly 


D value 44-327 64026 $4€7-7 


y of electron (Y) is lower than those of both (X) and (Z). 
es (a) and (d) are excluded. 

alue of electron (Z) is higher than that of electron (X) 

yy of electron (Z) is higher than that of electron (X). 

e (b) is excluded. 


[he correct choice is (c) 


n by 


nic configuration of an energy sublevel can ^ 


Number « 
f in the orbitals ~ 
Principal |. 2 pî 
energy level (n) kd — 


4 


its whose valence electrons are present in sublevels (n-i 4 


2s , 2p? EX ,3p^ . 48, 3d! 


lower enerzy (n 


t the chemical reactions to lose the electrons of the 


arther from the nucleus) first, then those of the higher enerzy n-i jg subi 


loser to the nucleus). 


d Example 


electronic configuration for the following elements, according to 
ng-up principle : 


ETT 


2 10 2 
2 6 302, 3p), 45, 3d , 4p 
. 12,25 2P * 
yoetls 


[Note 


ganese element ,,Mn that : 
It is clear in the ele! 2 


ctronic configuration of man 
6 34 

Mn: Is? 25° 2P S: 5 

the nucleus occupies the sublevel 4s 


3p, 49°, 3d° 


| « The farthest electron from 


+ The last electron in the atom occupies the sublevel 3d 


I6) Worked Example 


The electronic configuration of zinc atom oZn is repre: ccd as follows : 
PE 1s’, 2s”, 2p°, 39, 3p", 493d" 
Conclude the quantum numbers of : 


mm : > 
(1) The last electron with the highest energy in the atom of this element 


(2) e Ta hest lectron T e nuc the ti f tl e 
hef rti el om th nu leus ele . 
of h atom o his | ment. 


()n=3 ,l=2,mp=42 m,- 
‚m, =- 


2 3a! 
73 4s? 


Q2)n=4l=0 mio n 
am 


i Hund's rule . 


tates tha 

= t no electron pairi 

į Until each orbital conta; ng takes Bias 
ins 


in š 
One electron a given sublevel 


Lesson Four | 


e Rules of filling the energy sublevels with electrons, according to Hund's rule : | 


Rules Applications 
B 2p 3d dn 
The orbitals of the same sublevel are equal “22 ITITIT 
in their energy The three 2p orbitals The five 3d orbitals 
are equal in energy are equal in energy 
The orbitals of the same sublevel are filled Py Py Py Py Pz 
successively by the unpaired electrons firstly, F uar tlt | PAL) 
the spinning of single electrons is The successive fil a of p orbitals with 
in the same direction unpaired electrons first 
Electron pairing takes place in the orbitals of 
the same sublevel after occupying all orbitals | 2p* 2p’ 
by the unpaired electrons first, and these | 2s? 2s 
paired electrons have opposite spin directions FEE X Is? f 


(being in a spin-paired state) 


A s " ke cleetranic configuration of oxygen atom ,O 
“According to Pauli's exclusion pt fig of oxyg 8 


In! i 
2p | | 
The electron prefers to be paired with another " 


: 4 2s'; 2s? 
electron in one orbital of the same sublevel | Is? fit” x 1 ru 
rather than being transferred to a higher | EU z "4 
energy sublevel | The electronic Li guration of beryllium atom „Be | 
| «According to Hund's rule» 
Notes 


* The spinning of single (unpaired) electrons in the orbitals in same sublevel is 
in the same direction. 


Because this state gives the atom maximum stability. 

* The electron prefers to occupy a separate empty orbital in the same sublevel rather 
than pairing with another one in the same orbital. 
Because when two electrons are paired in one orbital, (in spite of their opposite spins), there 
must be a repulsive force that decreases the stability of the atom (increasing its energy). 

* The electron prefers pairing with another one in an orbital in the same sublevel 
rather than transferring to the higher energy sublevel. 


| Because the required energy to overcome the repulsive force between the two paired 
electrons is less than that required for transferring to a higher energy sublevel. 
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| The clectronic configuration of some ele 


| Hund's rule : 


Atomic 


( Hydrogen ( 


| Electronic configuration 
| Element — number according to building-up principle 
| , 
| z / 
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ments according to building-up princip 


Electronic configur, 
according to Hund's Tule 


1 
Is 
Hy | — 
| Helium 
| | 2He v 
—— —Àd— 
Lithium | 
| . | Ig ,25! 
| gli 
a ES ERES = 
| 
| 
| Boron 
| 5 Is? , 2s? , 2p! 
| B 
Carbon 
6 2 
c Is? , 23? , 2p 
| Nitrogen | 
| 2 
„N 7 Is? 28? , 2p 
| ie 9 Is? , 2s? , ap 
| oF 
I 
Neon 10 Is? ë 23? r 2p 
| jo Ne 


fae A pplication N 


Quantum numbers of electrons of aluminum atom i M ; 


32 »46 


NE I? 25" .2pf 38 Sp! 


6|7]8!9 ]10] 1 | 12 | 13 


Electron | 2 3 4 5 
n 1 1 2 2/2]21212127]2 31/313 
l Spaloia v]sgdrg]t! P[oejo]nng 
m, o1o;/o0}o0]/—+4] oO talai oO | 41] 0] 0 ]-1 
moj +t -4| et] -4| at +t at -4 -4 -4) +4) -£ | +4 

B) Worked Examples | 

Q Predict the possible quantum num rs of the valence electrons of vanadium element 23V 
Answer : 


* Electronic configuration of the atom of aV is: Is? 28, 2p® 3s? . 3p® . 48 3 


* The possible quantum numbers are : 


TDn=4.=0.m=0.m.=+4 Dn=4.l=0,m;=0.m, =-4 
3n=3 =2.m;=-2 m =+} @n=3,l=2,m=-1 m =+} 


À Three elements (X), (Y) and (2) : 
* Element (X) : Its principal energy level (n = 3) contains 3 electrons. 
* Element (Y) : Its last sublevel is 3s which is half filled with electrons. 
* Element (Z) : Its electronic configuration is Js? 2s? , 2p? 
Which of the following are the atomic numbers of (X) , (Y) and (Z) ? 


x) (Y) (z) 


& 


Hi —— 
FT Atomic structure 


6 2 
Idea of aen dis: 153 255 2p 35 3p! 


i le 
«+ The electronic configuration ofe 


«The atomic number of element 0) 213 


and (6) are excluded. 


~ The choices ©) 
PEE 2 
uration of element (Y) is : Js 


„23? , 2pf , 3s! 
*; The electronic config 


=. The atomic number of element (211 


<. The choice @ is excluded. 


* The atomic number of element (Z) is 7 


Answer : The correct choice is (c) 


@ An element (X) whose electrons are distributed in four prine: 


— 
| © energy levels, 
and its last energy level contains 6 electrons : 


(1) Write the full electroni ji 
onic configuration of the ion x). 


Preliminary questions to remember the principal concepts in the lesson 
+ Answer them yourself 


Choose the correct answer for each of the following sentences : 
(1) Which of the following sublevels has the least energy ? 

a. ns b. (n - Dip 

c. (n - 2)d n- ip 
(2) The two electrons of 3« suht- 


à. principal quantum niii quantum number. 


c. magnetic quantum number i antum number. 


(3) (n 4 () represents the energy of the 
a. sublevel. >. orbital. 


c. principal level. d. electron cloud. 


(4) When the 3d sublevel is completely filled with electrons, the new electron occupies 


a. 4s sublevel. b. 4p sublevel. 
c. 4d sublevel. d. 4f sublevel. 


(5) If the energy sublevel d in an atom contains 8e~, so the number of its 
half filled orbitals is -+-+ 
a.l b.2 


c.4 d.5 


(6) What is the number of completely filled orbitals in carbon atom eC in its ground 


State ? 
a.l b.2 
cS d.5 


(Quinn) mA LE. ua | 73 


(7) The total number of the half filled orbitals in oF atom in its ground state js 


a.l 
b.2 
c.3 


d.5 


Multiple choice questions ( 9) ——— 


m— incipl 

(J Which of the following statements is correct ? 

(a) It is possible sometimes to determine the Position and the speed of the electron 
together precisely at the same time. 

(IP The sizes of the orbitals of the same atom are similar. 

©) The probability of the presence of the electron in the spaces between the energy 
increases. 


©) The two electrons of helium do not have the same four quantum numbers. 


Ø If two electrons have i oo Sour quantum numbers, it means that these two 
electrons are found in 
(a) the same principal levei. (b) two different elements atoms. 
(S) the same orbital. (d) the same sublevel. 


É The two electrons in the same atom which have the same / , m, values are located 
in the same... 

@ sublevel but in different orbitals. 

(b) principal level but in two different sublevels. 


(c) orbital. 


(d) principal level but in different orbitals. 


g Q the two electrons, in the same sublevel, which have the same m, 


value must differ in the value(s) of ............... 


(3)n only. (b) (only. 
© m, only. (d) land m, 


8 The values of the spin quantum number of the electrons of the orbitals of the same 


Sublevel differ when the number of its electrons .............. 
(b) is higher than the number of the orbitals. | 


equals the number of the orbitals. | 


si 


(4) equals half the number of the orbitals. 
(€) is lower than the number of the orbitals. (©) 


Atomic ov 


Aufbau principle 


Fi 
£ 
u 


Ø According to building-up princip ^. me m 


(&) it is impossible to determine both 
together precisely. " 
the electron occupies the orbital with the lower € rey 


© 

O 

(d) the electrons occupy the equal energy o 

@ Which is easier, losing an electron from 3d or from 4s ? 
(4) 4s is more easy as it is closer to the nucleus than 3d 
(b) 4s is less easy as it is closer to the nucleus than 3d 

| © 4s is more easy as it is farther from the nucleus than * 
@ 4s is less easy as it is farther from the nucleus that: © 


£ What is the number of the electrons which have magne: 
in cobalt (II) ion Co? 


© 7c ® 8e- © ibi 


£ The total number of the orbitals which are filled With electrons in the two energy 


levels (M + L) of th i 
as e atom of argon sÂris 
(b)8 (c)9 


L Which o the following represents the possible 
electron in nitrogen atom » 
@n=2 | [. 1 
75 , ms, 
Quer, qui tio Ned 
m =~ 1 
LET 1 
maid 
$8 72 
ible quant 
V ato 


n 


- 
+ 
rj 


n 
I 


u 
+ 
SS n= 


" 
I 


rej 


© i tains mostly 2 electrons. l 
the orbital contains rbitals singly first before being paired, 


first. 


= santum number (m= 


(d) Ne 


(g which of the following are the quantum numbers of the 19" electron in the atom M 


chromium ,,Cr ? 


=Q a m,-0 Oma 
^ 

SZ sg m=-2 m =+ 
S 


l 
ME. 

@n=4 . (20 . m=0 » mat 
( 


rie we we we 


zl . mz-l. m, d 


(B Which of the following combinations of quantum numbers represents the single 
electron in the atom of gallium element „Ga ? 


Choices n Jl l | inj) ün,) 
©) 3 u ! | J +) 
O 4 i | ü | 5 
[e|]. MEE 
ojl -lə |s| 4 


Which of the electrons that have the following quantum numbers has the highest 


energy ? 

@n=3 , l=2 , met , mats 
@n=4 , (=2 , mat, meth 
©n=4 , l=) , m=O , ME j 
@n=5 " (0 , m,=9 " m =+4 


What is the number of the electrons which have the principal quantum number 


(n = 4) in the atom of potassium element yK ? 
(a) le^ (b) de 
© 3c (d) 4e 


(D What is the number of the electrons which have the same L and a values in the atom 


Of the element X ? 
3e (b) Se 
(£)9e- (d)15e 


Chapte 


Atomic Structure 


The opposite table represents the number 


of electrons which are present in the principal 


energy levels of an atom of an element in its 


visi wo of the electrons which have a subsidiary quantum number (/ - ) 
(a) 8e (6) 10e 

© 12e7 @ 20e7 

(55 What is the atomic number of the element whose electrons occupy 8 orbitals ? 
@s8 (6) 14 

(15 @ 26 


© Which of the following is the number of the completely filie, 
What is the atomic number of this element ? 


- 5itals in an element? 


Number of the completely filled orbitals T 


Atomic number 
| — E 


25 
20 
22 
24 
E) The numb 
D ies » " ofthe orbitals which are half filled With electrons equals the numerical 
© Principal quantum number of | 
the atom of the element — i — UM D bii ^ 
| G.A 
| OF 95 
Ne 
) 10 
R What is the number of electrons of th 
Which contains 15 completely fit. p Principal energy level of the element 
A m i i 
m and 2 hair filled Orbital. 2 
6) E | 
(5) 4e- 


Ose 


n 
bla 


Lesson Four 
Which of the following graphical fi 
which represents the number of the el 


represents the number of the single ( 


unpaired) electrons in the same sublevel ? 
"ur 


fy) 


(i 
n ty) 


, / 


(a) (b) © © 


69 What is the number of the electrons which can have the magnetic quantum 
number —3 in the sublevel I? ? 


QU He 


TINI 


(X) 


b) 2e7 
(3e d )4e 


[24] Q The last energy «ublevel in an element consists of 3 orbitals X, Y and Z containing 


only one electron, and the value (n + l) of this sublevel equals 5, 
What is the atomic number of this element ? 


(a) 19 (b) 31 
(o 33 @ 4l 


^n element its valence shell contains a number of electrons equals each of : 
* Number of the principal levels. 

* Number of the sublevels. 

* Number of its orbitals. 

What is the symbol of this element ? 

(ORT (b) He 

© Be (d) .N 


In iron element Fe, the number of the half filled orbitals is equal to the value 
26^ € 


f one of the quantum numbers of the farthest electron from the nucleus. 
; ? 
Which of the following is this quantum number ? 
(4) Principal tum number. (b) Subsidiary quantum number. 
cipal quantum ^ ) 


in qui number. 
Magnetic — (d) Spin quantum 


Atomic Structure — 


Chapter 


ber of electrons of the penultimate principal energy leve] o 
‘ o 
What is the number 


á is 28? 
the element whose atomic number is 28 " 
( b) e 
(a) 267 i 
5 Me (d) 16e 
z 


{An element (X), the principal quantum number of he farthest € fm 
the nucleus is (n = 4), if the number of electrons found in the energy level M is 
their number in the level L 

What is the atomic number of (X)? 

(9 18 (5)26 

©28 @36 


E What is the electronic configuration of the outermost (iiiz) energy level of a stall 
atom that has 7 valence electrons ? 


(3) 3s! , 36 © 3s!, 3p4, 3d? 
(€) 3s? 35 © 387, 25*. 34! 
ED Ci the last sublevel in X% jon jg 2p$ 
What is the number of the half filled Orbitals in the atom of X? 
(a) Zero (b) 1 
(92 


@3 


levels from Which the electrons 


E which of the following represents the sui 
are lost when the atom of the element 


mu 21Sc is Converted to M* ion? 
(c) 3d 4p a » 
4s | dp 
£9 Which of th i 
e following represents thee ectronic Confi i 
md to Aufbau Principle ? ' T S ud » 
a) Is? 2.2 P 
ü) z T 2p 32 3p ds 4p Sp® 652 
D a Ms y Pili DU 65 6p? 
© is? 9,2 2p? 2 “ 
3 <P’ Nan RU LP: 
(d) 1,2 ae 2p“ 


& What is the electronic configuration which represents an excited atom ? 
> 2 3 
(Q,F: I$ 25 2p" (b) JN: Is? 25? ,2p 
5 i n 
(©) He: /s* (2) 4Li : Is? 2p 


e (Which of the following represents the electronic configuration of the atom of 
gallium 4,Ga in its excited state ? 

(a) 2,8, 17.3 (©) 2,8, 17,4 

©2,8, 18,3 @2,8, 18,4 


Hund's rule 


{Which of the following represent: the spin motion of the electrons of the last 


energy sublevel in Ar ater: ? 


eititit] E IE 
EIE (OE 


Which of the following violates Pauli's principle ? 


om TJ en TTE 
OB) [ETT] et) MHH 


Q According to Hund's rule and Pauli's exclusion principle, the last two electrons 


in 3d sublevel in the atom of the element ,,X are different in the two quantum 
numbers 


(4) Land m, (OL and m, 
©l and m, (T) m, and m. 


This configuration of fluorine atom oF in 
its stable state does not obey .............. 
(4) Aufbau principle only. 

(©) Hund’s rule only. 


ae 
Xclusion Principle only, 


both Hund’s rule and exclusion principle. 


s 
M Essay questions ae 


E Reuse the opposite figure of the three axes 
to draw the shapes of the sublevels in 


the principal level (n = 2), 


Use your knowledge about the quantum numbers 


to write one of the six possibilities of an electron that is found 
in one of 3p orbitals. 


According to Pauli's exclusion principle, no two electrons in the one atom 
can have the same four quantum numbers. 

What are the similarities between the possibilities of the « 

clectrons found in the orbitals of 2p sublevel 


Verify Pauli's Principle on the two electrons of the | 
| 


numbers of two 
? In what ma fer ? 
ast orbitaj Jonide ion Cl 
Illustrate with explanation whether each of Pauli's principle and Hund's rule is 

applied to each of the following cases : 


OUT HA] 


What is the maximum number of c] 


ectrons in an atom in which the last electron with 
| highest energy has the two quantum numbers . 
| ()n=3.m =44 


(2)n-4 +m) = 43 


82 


from 
0 L- 


SE. 


2a 

2 15 
ma 15 
"k* marks|marks marks! marka 


— Choose the correct answer for the questions [1] C @ . f] | 
4 days, 


When a sample of phosphorus-35 isotope whose mass is 1 g is left for 1 


it is found that the mass of the sample decreased by half. 


This observation does not match ............ 
@ Democritus’s idea of the atom only. 

(b) Boyle's idea of matter only 
© Dalton’s atomic à 

© Democritus’s 


© The number of : 


nd Dalton's atomic model. 


: the sublevel which has the two values (n — 4 , (23) 


© What does the opposite figure " 
represent ? s j v 


@ The structure of helium atom ,He 1 
(b) The two electrons of p, are in a spin-paired state. i 
© The two electrons of the same orbital carry the same charge. 


@ Pauli’s exclusion principle. 


2 
(a) What is the atomic number of the element whose level which has the principal 


quantum number (n = 3) contains 13 electrons ? 
©17 
(5) 23 
(925 
(d) 43 


a —— 
2 FI Atomic Structure " 
u 


-]x]p! 
@ The opposite figure demonstrates on, [8S ————— T 
: Mu 
the energy levels of a hypothetical atom, i M 
if an electron transfers from the energy | 


710x015, 
i | ————————— 
level M to K, then it. | L 


J 


(4) acquires an amount of energy | 
equals 5 x 10779 J 

(b) acquires an amount of energy L 
equals 12 x 1079 J 

(©) loses an amount of energy equals 5 x 107? J 

(d) loses an amount of energy equals 12 x 1071? J 


p 


(6] What happens to the electron by increasing the distance 5. 
the nucleus ? 

@) Both its kinetic and 
(b) Its kinetic energ 
© Both its kineti 


‘ece its orbital and 


potential energies decrease. 


y decreases and its Potential energy increases 
€ and potential energies increase, 


ases. 
imum number of electrons 


x that can have the 
@ ine »m/=~1) in the same ion] quantum numbers 
Sms 


Choices 
© 
® 


© 


© 


What does (X) represent in the opposite figure ? 
(à) The electron cloud of 2s sublevel, 

(5 The orbital 2p 

© The orbital 2s 


@ The second orbit in hydrogen atom. 


© On comparing the energy and the charge of the electrons in the energy level L in 
Be atom to those of the electrons of the energy level K 
they are found to have 


@ lower energy but the same charge. 
(5 higher energy but the same charge. 


© lower energy but the same (2) value 


@ higher energy but the same (ni vaise. 


P Which of the following electronic configurations violates aufbau principle ? 


em W B T 3 ow m LET 
en pr (BT ©) m ALT 


@ Which of the following sets of quantum numbers expresses the electron 
of an excited hydrogen atom ? 
@n=4 ,» tsa , m--3 
®n=4 , (24 , m=-2 
©n=5 , (221, my = +2 
@n=3 x [ES + m 2-2 


[3 What is the maximum number of electrons in an atom which has the two quantum 


numbers (n = 2 ,/— 1)? 
(3)2 
(B4 
(S6 


el f h S tanium a ri 
(14) at is the correct ordi ro the orbital: in titani atom 


the increase of energy ? 
(a) 3s < 3p « 3d < 4s 
(b) 3s « 3p «4s « 3d 
(C) 3s « 4s « 3p « 3d 
(3) 4s « 3s « 3p « 3d 


(15) Which of the following electronic configurations represents the ground State of 
an atom that contains 8 electrons ? 


OW m mog 
OW] (9] mm g 
OW] t m ] [3] 
cn [9] m A 


(16] Among the recently known s 
(1) : The fission of uranium 
krypton -92 


cientific facts are : 


-235 atoms Produces atoms of barium —14] and 


cts which are not 
(1) and (2) only, 


© 0) ana (3) only, 
©) and G) ony 
©) ,2) ana (3), 


© What is the atomic n 


umber of 
3 Unpaireg electrons ? 


the atom of element Whose orbitals contain 
5 
©) 13 
©1s 
@2 


ST - — — 


© Which of the following transfers in hydrogen atom pro Nem s lv 


quantum of energy ? 

(a) (n = 7) — (n - 6) 
(b) (n= 7) —— (n 2 5) 
(c) (n 2 4) — (n 2 3) 
(d) (n 22) — (n= 1) 


© Which of the following represents the electronic configuration of an excited 
phosphorus atom ? 


@) Is? 2s? , 2p , 3s? 3p! 
(b) Is? , 2s? , 2p Js Lap 


© Is? , 2s? , 2p^ 38 3p 4s! 


@ 1s? 2s Ap, 3g, 3p[MAL | 


© Among the modifications introduced by the modern atomic theory to the older 

theories is ............... 

©) it is impossible to determine both the position and speed of the 1 1" electron in Na 
atom precisely at the same time. 

(©) the electron is negatively charged. 


© most of the atomic volume is an empty space. 


© the spaces between energy levels are forbidden for the electrons. 


9 The opposite electronic configuration o RO 


violates 


(3) Aufbau principle only. 


(b) Pauli's exclusion principle only. 


| © Hund’s rule oo 


= E SES" 
$ 1] Atomic Structure 
of the electrons, 


D The scientists verified the presence 
protons and neutrons in the atom during - 1 
the centuries 19 and 20, if a beam of each of 
them is passed through an electric field (as in the opposite figure): = ri 
Beam of; 


flection be ? Explain. 


(1) In which direction will the de 


~~ Exam model on the chapter . 


In the opposite figure : 


04--..... nuo 
Which of the two processes — fs 
—s P) 3 
(X) and (Y) requires losing energy ? 
What is the scientific term Fa — 
i ? 

of this amount of energy ? (x) Kv) 

-200 

-218 — ns] 


) The two opposite figures represen 


the emission of the green 1 


" x energy 
t - with no parucaler order x rco ci 
he red light - with no pari i pend 


as a result of returning an excited Figure (1) 
electron to its ground state in 


hydrogen atom. 


Absorbed 


Which of them represents the green light ? Explain. “energy m 


Figure (2) 


^ 
© The opposite figures represent 


3 different orbitals in an atom, 

complete below figures (2) and (3) Q 

With what is suitable, taking o a Et 
into consideration the sizes Er "ue ——— m 


of the orbitals. 


The periodic Table any 
Classification of Elemen 


The long form (modern) periodic table. 


Until: Before trends and periodicity of properties in the periog, 


Trends and periodicity of properties in the periodic, 
Until: Before metallic and nonmetallic property. 


Metallic and nonmetallic property. 


Until: Before the oxidation nbers. 
The oxidation m: 
Until: The end of the c^ 
Exam model on the er 


General objectives of the chapter 


» By the end of this unit, the student will be able to : 


» Describe the long form periodic table. 
gy sublevels according to the building-up principle 


ene 
x: of the element and its prope: 

b perties from its locat e 
atomic radius by using bond length iii 


« Arrange the 
» Identify th 
e Calculate the 
e Explain the factors affecting the atomic radius across the periods 

« Define the location of the four blocks of the table periods and groups. 

. Find the relationship between the electronic configuration of the +4 r 

Define the atomic radius, ionization en he elements of the same groups. 


electron affini 

x affinity and electri vi 
Compare between the electron affinity and electronegati v Aa ey: 
Identify the location of metals and nonmetals S 


non 


Find the relationship between atomic radius, Tonization energy a f i and? 
eim rebarsétslits batviecn le Snmic raa cde Ey and clectron affinity in metals an 
Discuss the ionization of acids and bases as hydro: yl C the acidic and basic properties. 

Calculate the oxidation number. Sr eonpemds; 


Explain the oxidation and reduction in different react; 
"hunc 


Atomic number 
Atomic mass 


Actinides 


LH Inert gases 


Noble gases 


E Halogens 
E Other nonmetals 


Nonmetals 


Metalloids 
[9 Metalloids 


E 
p] 
E 
g 
Ei 

E 
E 
5 
€ 
s 


2 
i 
E 
i 
[s 
ü 


4 
8 
S 
E 
g 
E 
E 
c 
£ 
B 
= 
= 


Metals 
|. Alkali metals 
o] Alkaline Earth metals 


able consists - as shown on the previous page - of : 


The modern periodic t 
e I8 groups ( vertical columns). 


nods (horizontal rows) 


*7 IX 
ar arranged ascendingly accordi Ihe atom lectrically 
e Their atomic numbers number of protoi in its elemental state) hy 
E , umber of positive prow 
elt uence of filling energy sublevel p 
dumber of negative elegi 
th electrons according to the Aufbau (hui 
principle, where each element has one mor 


than the element which precedes it in the sa 


—. Juv JL 


TH periodic table 


Lesson One 
Each period begins by filling a new Principal energy level with one electron, 
then filling the energy sublevels lying in the same principal energy level successively, 


ch the last clement in the Period which is a noble gas in which all the levels 
are completely filled with electrons. 


until we rea 


_ Elements of the same group ) Elements of the same period ) 


* Similar in their chemical properties, 


* Different in their chemical properties, 
as they are similar in the electronic 


as they are different in the electronic 


configuration of the last level configuration of the last level 


(the valence shell). | (the valence shell). 


* Different in the principal quantum | * Similar in the principal quantum 


number (n) of this last energy level. number (n) of this last energy level. 
^. 3M TC s i 

The chemical properties are much alike in the two elements ............... 

iA 148i 

(b) ,Be .,B 

© uNa ok 


(OmE T 


Answer : The correct choice is .. 


* The modern periodic table consists of 118 elements distributed in seven horizontal 


periods, as follows : 


Period 


| Third | Fourth 


Number of elements 


= 


B The Periodic Table and Classification of Elements 


Chapter 


The elements blocks of the modern periodic table 


e The table is divided into four main blocks, these blocks are : 


ALLL 
Tit ii LLL 


«f-block elements» 
The blocks of the modern periodic table 


Q s-block. p-block. 
d-block. QD rock. — -— 
a — JS group - 
g m ad-block elements» ~ - [ | [an] E a 
mu 10 columns ————— 7 n oO a [55] B 
SS TTILELTHH-HTILIL- 
SEFTETEEEEH-HHHHHEEI- 
mBREHRBEEEEB 
"LLLI 
EB 


[0 s-block elements 
» They are placed in the left side 

| «Em um 
of the table. nds with (devel | 


lA 2A T 
e The s-block contains the elements IA a omm. 


whose outermost electrons occupy 


the "s" sublevel «except He». 


+ The s-block consists of two groups A g 


of elements, they are : 


- 1^ whose electronic configuration 
ends with ny! 


- 2^ whose electronic configuration n n 


ends with ji^ 


* Where "n stands for the number of EGREEERO 


th OQOOODOCC--" 
€ outermost energy leve] as Well as LB I) 7, 


the number of the period A 
" The two groups of s-block 


— Lesson One 


p-block elements 
| dires ct 
e They occupy the right side of the table. 


e The p-block includes the elements whose outermost electrons occupy the "p" sublevel and 


their electronic configurations end with (ns?, np! By. (except helium Is). 


e The p-block consists of six groups, characterized by the letter "A" except "group zero", 


as follows : 


OODODOOOO 


OOOOOOOOGOOO0 
000000000000 


The groups of p-block 


BD Test uoursett | 
Which of the following graphical figures represents the relation between the number of 


the unpaired electrons in the orbitals of 3p sublevel and the number of the protons in 
the atoms of elements of the third period in the periodic table ? 


2 

H i E F 
n £s £s as 
HE FIR Hr =i 
i zi zis Ha 
i ge $% H 
z 3 3 

Number of protons 4 Number of protons z Number of protons z 


Number of protons 


(a) (b) © © 
Answer : The correct choice is 


; ion of Elemente | 
B The Periodic Table and Clanaitioall | 


o 
^ ed i 
tr d-block elements i) Includ nformati | 
" ‘The electronic configuration, 
e They occupy the middle ol the table, the elements of the secon t 


third transition series an 
ularly conbipied is «p. 
SP sublevel and their electronic n A m 
elections occupy the "4" subh eese ron 


+ ontermon 
e The d block contains the elements with the outermont 


^2 140 
configurations end with Gn 7 (a LU"). 
» i ic " eh; 
e The d- block consists of 10" vertical columns representing "9j" groups which are char ler 
s isl vadite 
by the symbol "R" exeept chith proup (VAD which consists of " " vertical columns 
The d-block elements are classified according to the number of the outermost energy ley] 


and the period number into three series (each contains 10 elements), which are : 


in pd! nd! anal! aid! iniu! ond in pud" n dd" nd" 


| Gpo þe w ano no 0n — zn 


In MI 
The first transition series | E ri 
i aP a | 
i tt { 
The second transition series | | | 
The third transition series | | | | | 
0 


[ 
| WI 
D 

[ 

I 

I 


OOU 
Vang n) 
Moni 


1} 
Li 1) 
TM M a Wad 
tween 


DOQOQODOO0OHOT 
UC CY CC (CIE "t 
The groups of d-block 
© The first transition series : 


e It includes the elements in whi 
Sin which the "3q" evel is fi 
34" sublevel is filled successively. 


e lt lies in the fourth Period and j 
nd includes the n 
^ elements from SC i inc A 
S scandium (5,Sc) to zinc ( 
21* cbe 


@ The second transition Series : 


s It includes the elements in whi 
s hich the "4d" s is [ 
Sublevel is fi 


s It lies in the fifth period and includes th 
s the 


lled successively. 


elements from yttrium (qgY) to cadmium Gs 


4 — , 


—— ed E 
BY Test Yourself | 


Which quantum numbers represent the orbitals 
electrons in the elements 5 Sc to afa 


@n=3.l=1 ®n=3 ,(=2 


Idea of answering : 


: The elements from j5Sc to 407n are the elements of the 
which lies in the 


that are filled successively with 
©n=4,l=1 @n=4,l=2 


RS transition series 


filled with electrons. 


» ts 


—— is succesively 


M LI 


a f-block elements 


Included information 
— The electronic configurations of 
ted d h 
sii initia Wn the ele, to vod being the elements of f-block are not 
too long. regularly configured as shown in 
e In this block the "f" subievei is filled successively. the table, page (106). 


e The f-block is divided imo ies (each contains 14 elements), which are : 


"uen 


The |; ides series: : 
9 elt emo sixth period, in which the "4f" sublevel is filled successively, 
placed in , 


iti nts. 
Lincludes 14 eleme ed - inaccurately - by rare earths, because they 


z from each other 
are quite similar in behavior and very difficult to be separated 


1l of them is 6 
às the outermost energy level fora as recently their oxides could be separated by 


— am 
* The elements of this series were n 


; te, 
However, that name is not accura 


ionic exchange. 
g (rien gu) iade tli | 97 - 
" —' — 


Z cation of Elements ——————_ 
: B The Periodic Table and Classification of d 


@ The actinides series : 
» It is placed in the seventh period, i 
it also includes 14 elements. 


» AII the elements of this series are radioactive (their nuclei are unstable), 


E^ Worked Example 


What is the block of elements which includes the largest number of element: i; 
the sixth period in the periodic table ? 

(a) s-block. 

fb y) p-block. 

fc ) d-block. 

(d) f-block. 

Idea of answering : 

‘The sixth period includes elements of the blocks s, p, d and f. incese blocks arc filled 


successively with electrons as follows : 


— 
The block s p d f 
-— | 
The sublevel which is f 
successively filled , p d 
- — 
Number of the orbitals of 1 
the sublevel ! 3 5 
—rA —. 
| Number of the electrons required | | 
to saturate each sublevel 17222e€ | 342=66€ | 542=10€ 7x27 
| J 
Number of the elements of each | | T 
block In the sixth period - 6 | 1» | 
E 


qt ís shown in the table that the number of the elements of f-block is 14 elements, uis 


the Jarge»t number of clements in the sixth period, 


Answer : The correct choice is (d) — — 
| 


n which the "5/" sublevel is filled SUCCES 35.05 | 


The types of the periodic table elements 


«It is possible to classify the elements in the periodic table into four types, which are : 
E mm The representative clemente — " 
J^ 9 


—— 


^ 


ue on 


H quern 
i Dein itin ut 


The inne, 
The inner transition elements inm 
"O 


"m. 


The types of the periodic tabe elements 


WS Included infor on 


Some significant gros Number The characteristic 
"eT of group name of the group 
the periodic table an . ! 
| 1A Alkali metals 


with characteristic n Iam... : | 
as in the opposit. _ 2A | Alkaline earth metals | 


7A | Halogens 
| 0 | Noble gases 
3 L 


Helium 


Q Noble gases 


* They are the elements of group zero "18" 
Which is the last column of p-block. 


Neon 
* They are characterized by having Km 
energy levels completely filled 

with electrons and their electronic 
Configurations end with n^, 

except that of helium »He Ux 
Which ends with 73? 


Krypton 


Xenon 


30000000 
JQOOOOOQ0 
Radon 


Noble gases 


ET " ith great difficulty, " 
ompounds, but with g levels are completely filled with electrons. | 


le gases may form c! E 
they are very stable elements as their 


i f a noble gas; — 
t electron in the atom o gs. 

inci tum number of the las | 
If the — d the orbitals which are completely filled with electrons j, " 
What is the num 
atom ? n , 
()3 (b)5 ©7 | 
Idea of answering : 


"^ This element is a noble element. 


7. All the energy level in its atom are filled with electrons. 


^ The principal quantum number of its last electron is 3 I 
: , Z 30 440 a2 2305 
“+ The electronic configuration of this atom is : 32,2. - vi 3p 
“. The number of the filled orbitals = 1 + | + 3+ ba 
Answer : The correct choice is (d) 
BD Test Uoursc? Sooo ee 
What is the number of the natural noble gase(s) in which /, orbital is filled with electro! 
l )3 
©s (d)6 
Answer : The correct choice is 2... 


The representative elements 


* They are the elements of s and p- 


blocks, 
except that of group zero, 


* They occupy the Sroups from |A : 7A 


* These elements are characterized by the complete C 
filling of all the energy levels with electrons, | 


except for the outermost leve] 


* Thcy are active elements, because their outermost 


he completed 


: The representative elements t" 
losing or sharing electrons, 


10 reach the electron configura. 
of the nearest noble gas f 
100 


ET 


— Lesson One 


N 
Na Nes 
H ^ dde. C Na* 
6 1 
Lf OE M aa ERY 
(Similar to the electronic configuration 
of neon gas ie) —_ — 
S gains Representative elements 
16 2 electrons s?- is the topic of Chapter 4 
second term 
I$ , 28? , 2pf , 33 , 3p" Is? 283,256 352, ay 


(Similar to thc electronic configuration 
of argon gas | Ar) 


jH + jH sharing H, 


1s! Is! Is? 


(Similar to the electronic configuration 


of helium gas He) 
(3) The main t. ^ements 


* They are the elemenis of «-block. auc 
* They are characterized by having energy levels completely will be MRNA 
i next yea 


filled with electrons, except the outermost two levels. 


2 6 2 J 
* Example : Sc : J5? , 2s? , 2p? 38 , 3p® 4s? , 3a 
* In the principal level (n = 4) : The sublevel 4p is vacant. 


s In the principal level (n = 3) : The sublevel 3d is incompletely filled. 


e f-block. 
* They are the elements of the f-bloc l 
Th y å ized by having energy levels completely filled with electrons, 
ey are characterize 
Except the outermost three levels. 


10 6 c2 7. q! 
> 596 342, 3p 49, 3d 4 , 5s? Ad Sp” 657 Af” Se 
* Example : (Gd : Is? , 2° , 2p° 3 - 


oe | 
1 4f is incomplete 
— = 4) : The subleve 
E —— The sublevel 5d is incompletely filled. 
=5): B 


y filled. 


D Inf I (n r - 
n the principal level arii sublevel óp is vacant. 
*In the principal level (n = 6) : [101 


^ 


What is the type of the element whose atom has an electronic configurar. ` | 
(1) What is 
ends with: .......... of, 5d’, 6s! ? 


(a) An inner transition element. 


(b) A main transition elem;,. 


A noble element. 

(c) A representative element. (d) 

Idea of answering : 

^^ The two outer principal energy levels ............... ED Ci are not complete! ily 


with electrons. 
*. The element is ............... 


Eom —————— 
(2) What is the total number of the inner transition «'--:^51s in both the fourth 
and the fifth periods in the periodic table ? 


(à) Zero (b) 14 (d)28 
Idea of answering : 
‘e Inner transition elements start to appear in the period, 
“+ Number of the inner transition elements in both the 4" and the 5! periods = sss 


Answer : The correct choice is (a) 


un electronic configuration in the light 


e The periodic table Shows a 
according to the neare 


of the modern periodic table 


method to express the e] 
St noble gas whic 


ectronic Configurations of the clements 


pP CONSEC x =D ietson OR NN 


ry © b S 7 t 
s The following table oí: the electronic configurations of the atoms of the illustrated 
elements in the previous periodic table : 


The ordinary electronic configuration Electronic configuration 
lo the nearest noble gas 
2 2 6 2 5 
Cl: Is” 28° , 2p” , 38° , 3p "Tm a ad 
F°: Is? , 2s? 206 3 , 3p , as? , 346 agFe : [jgAr] , 45? , 3d^ 
-——— 
ged: 2, 2p" as? , 3! 4p, 53? 4a! agCd : [5gKr] 55? , 4a!” 
Ba: Is? 2825 5 iy 4, 3d!” dp, 55? ad? 5p? i | ggBa 2 [Xe 657 
* 


What is the block of the element whose atom has the electronic configuration : 
at is the 


[Kr] , 4a", 4f4, 537, 5p% 6s? ? 
(a) s-block. 


(b) p-block. 

(c) d-block. 

(d) f-block. 

Idea of answering : js not completely filled. 
‘e In this atom, the sublevel -17 ; t 


“. The element belongs to 


Answer : The correct choice !5 Tm 
h ew a M n MM 


——— | 
i i ments — | 
m i | 2 | The Periodic Table and Classification of Ele 


rati f some elements in the Perio i 
i nfigurations of some l 
The abnormality of the electron co 


Copper element (,,Cu) 
Chromium element (,4Cr) ( Copper element Cu] 


Hypothetical 
electronic configuration 


2 9 
24Cr : [Ar] 457, 3d% Je Cu : [jg Ar] 42 , 3d 


Actual 
electronic configuration J 


24Cr : [jgAr] , 4s! 3d? "i Cr: f, 


Explanatio; 


The atom becomes more Stable when tire of ublevel is : 


Half filled for; Completely filled 
EHAN | sp 


* By the same Way the electronic configuration of both molybdenum ( 42Mo) 
gadolinium (64Gd). 


and 


atoms of 2 elements 
In the fourth Period Contains 5 Single (unpaired) 
Explain your answer, 


iet Element 

| H 

2 He 
3 Li 

4 Be 
5 

6 

7 

8 

9 F 
10 Ne 
! Na 
12 | Mg 
13 Al 
14 Si 
15 P | 
16 S | 
17 cl | 
18 Ar | 
19 K 
20 Ca | 
21 Sc | 
2 Ti 
23 y 
24 Cr 
25 Mn 
hic S — 


Is! 


Atomic 


number Element Electron configuration 


DUM as? 
[Ar] , 3d”, 45? 
| [Ar] , 3d? , 45? 
| Ar] 3d as! 
| [Ar] ,3d!9 452 
[Ar] , 3d! , 45? „4p! 
[Ar] , 3d! , 4s? r 4p? 
[Ar] , 34!? , 42, dp? 
| [Ar] , 34^? , 45? , 4p? 
| [Ar], 3d! 4s? , 455 
| Ar], 3d! , 4g? , ap = [Kr] 
| [Kr], 5s! 
[Kr] , 5s 
| [Kr] „4d , 5s? 
[Kr] ,4d? , 55? 
[Kr], 4d* , 55 
[Kr] , 4d? , 5s! 
[Kr], 4d? , 5s? 
[Kr] , 4d? , 5s! 
[Kr] Ad? , 5s! 
[Kr] , 44? 
[Kr] , 4d? , 5s! 
[Kr] , 4d? , 55? 


Lesson One 


[Kr] , 4d! , 55 , 5p! 
[Kr] , 44? , 5s? , 5p? J 


(iit (Ct) does petal (eae | 


(Kel 4d? 58°. Sp? 


[Kr] ,4d!? , 55 , 5p” 
[Kr] 4d! , ss? , 5p? 


[Kr] 4d!” , 5s? „5p = [Xe] 


[Xe] , 6s! 

[Xe] , 6s? 

[Xe] , 5! , 65? 

[Xe] , 4f' „5d! , 65? 
[Xe] , 4f? ,6s? 

Xe] , 4f , 6s? 

[Xe] , 4f° , 63? 

[Xe] , 4f° , 6s? 

[Xe] , 4f? , 65? 

[Xe] , 4f" , 5a! 62 
[Xe] , 4f? 65? 

Xe] , 4f! 6,2 
[Xe] , 4f!!. 5,2 
[Xe] 4f? 62 
[Xe] , 4f? gg? 
Xe] 49" 6,2 
Xe] 4f sd! 652 
[Xe] 47/4 sg 62 
[Xe] LUN" 652 
IXe] 4f. suf 6g 
Xe] ap s ed 
el et sp ap 
[Xe] , agi Sd” 642 


[Xe] 47% sql 
[Xe] 49%, sal? 


[xe] 47% sal? 


| 
| [Xe] af sal? - 


[Xe AJ" sql? ty 
[Xe] 454 5a! 69 


IXel af Sd! 6 


IXe 


Rn]. 29! 
" 


[Rn]. 79 
[Rn] 6d! , 79° 


I 
| [Rn] 6d? , 797 


[Rn], 5f? 6d! 7° 
[Rn] ,5/? 6d! 78 
[Rn] , 5/" 6d! 2° 
[Rn], 5/^ , 7? 
[Rn], 5/7 75^ 
[Rn] , 5/7 6d! 77 
[Rn] ,5/? 78° 
[Rn], 5//? 79° 
[Rn], sf!” , 2; 
[Rn] , 5f? , 78° 
[Rn] , sf! ze 
[Rn] , sf!" , 75° 
IRn] , 5/^* , 6d , w 


IXe] 4f SP gd 


Af" Sd" eg N 


s 


E, 


petermination of element location in the periodic table 


s Period number : 
It is determined by the highest principal quantum number (n) 
in the electronic configuration of the element. 


e Group number and symbol : 


They are determined by the type of element as shown in the following table : 


Type Electronic 
ofelement Block configuration Group number foe 


Rg 


^ 


-€ I The number of electrons of the last 
sublevel (s) 


Representative 


The sum of the numbers of electrons 
in the last two sublevels (s) and (p) 
"Excluding group zero" 


Group zero ( p sublevel is completely 
filled with electrons) 
"In addition to ;He" 


Noble gases p np 


The sum of the numbers of electrons in 
the last (s) sublevel and the penultimate 
(d) sublevel, as follows : 


E; Tho Pornos © 
I 


on of the followin 


) Illustrate the block, type and locati 
(1) Mg (2) 26 
(3) «Kr (4) Mn 
(5) Cu 
Answer : p- 


Ar] E , 34? i 4p? 
[ygArl As? 3d! , 4p^ 
[gArl 4s? 3 


[,gAr] , 4s , 3a? 


the last sublevel has three unpaired ele 
| Determine each of the following : i 
(1) The electron confi j 


guration of its at 
(2) Its atomic number. T 


(3) Number of completely filleg Orbital 


Answer : 


(1) [Ar] , 46 , 34/0. dp! 
(2)33 

(3) 1 orbital. 

(4 ) 5 electrons. 


s. 


Block Type of element 


Representative 


4) Numbei aus 
(4) t of valence electrons, outermost energy level 


g elements in the Periodi 
t 


Period Gy 
number my 
3 Nx 
| 
4 | ANI 
4 ES 
4 JB 
"NE 


qu 


Two elements (X) and (Z) are located in group 6A, if the element (X) is located in 
the third period, and the element (Z) is located in the fifth period. 
What is the atomic number of the element (Y) which lies between them in 
the same group ? 
@31 
632 
(033 
(4) 34 
Idea of answering : 
-: Element (X) is located in the third period, and element (Z) in the fifth period. 
<. Element (Y) is located in the .............. period. 
“+ The electronic configuration of the atom of this element is : 
[Ar], 45°", 3d'?, 4p ^ 


^, The atomic number of element (Y) = +++- eee 


Answer : The correct choice is .............- 


[os ^ 


principal concepts in thay 


Preliminary questions to remember the 


EP Choose from (B) and (C) what is suitable for (A) : 


Type of element 


The electronic 
configuration of 
the outermost level 


(1) Radon agn | (a) 557 , 425 
(b) 65? , 4f!*, 549 


Element 


(1) Inner transition (an actinide 


(2) Cesium (2) Main transition (second trans 


series). 


(3)Bromine — Br | (c) 652,44 ,54!?. 656 | (3) Noble. 
(4) Vanadium (d) 45? ,3d3 


23V (4) Main transition (third : 
series). 


* Molybdenum 4,Mo | (e) 6s? , 47, sa? (5) Inner transition (a lant 
) Osmium Os | (f) 4s? , 3470. 455 
M 76 3d 4p (6) Representative (s-bloc: 

(7) Gadolinium 64Gd |(g) 65? 4f? 
s (7) Main transition (first t 


series). 


(8) Representative (p-bloc! 


a. valence electrons 
b. protons, 


€. energy levels, 
d. neutrons, 


110 


(200 S ~ nents ts located in the same period 

] of 

modern periodic table ? “ve 
b. „Sc 
d. 3g9T 


d. 19 


Th molecule of the element whose electronic configuration ends with np 
consists of ............ 


b. two atoms. 


c. three atoms. d. four atoms. 


element which is located at the top right of the modern periodic table 


à. representative element. b. noble element. 


. main transition element. d. metallic element. 


at is the type of the elements whose last electronic configuration is : ns? , np! ? 
à. Representative. b. Main transition. 


c. Inner transition. d. Noble. 


at is the number of the elements of f-block ? 
b.46 
d.14 


b. 4d 
d.5f 


is an abnormality in the electronic configuration of each of ............ 
b. „Cd . 3929 


d.,,Cr +99 


111 


/ 


- S — 
— — ultiple choice question (Off 


Modern periodic table 


tion between ny», 
(9 Q Which of the following graphical figures represents the rela NIAI 


of principal energy levels occupied with el 
elements of the same vertical group in the period 


ectrons and the atomic number of t+; 


ic table ? 


No. of levels 
Et 
No. of levels 
No. of levels 
No. of levels 


Atomic number Atomic number Atomic number Atomic zum 
© (©) © S 


Æ Which of the following graphical figures represents the relation between n: 


valence electrons and the atomic number of the elements of the same gro: 


H HE H- 
$ E i" 
Atomic number Atomic number 
The properties of the two elements — are similar. 
ON M ® i 
Ga, 
©,,c! Br bct 
5 

©, Cs. sBa 


£) The chemical Properties of bo " 
What is the el th cesium ss Cs and element imi 
"e “lectron configuration of elem X are similar. 
s ent X ? 
Olr , 345 4y (5 [Xe] 5, 


112 © [Ar] , 3g/0 PS 


© 3 periods, 


ents blocks of the modern periodic table 


af the following are the quantum numbers of the last electron in an element 
elongs to p-block ? 


\ 2, (=0.m=0.m,=- 


El, l=0,m=0,m =- 


rl— n= 


1,l=1,m=+1 m =+ 


n= n- 


=3 TEPNUOEET m =+ 


tis the atomic number of the second element in d-block elements, 
is located in the fourth period ? 

(522 

(2) 39 


is the electronic configuration of the elements of the penultimate column of 


®in- 2)d' ns! 
© (n—1)d!°, ns! 


Je) and precede rubidium element (,,Rb) are 


- Dd’, ns? 


ents which follow neon gas (19! 


) the fourth period only. 


third period only. l 
(T) the fourth and the fifth periods. 


third and the fourth periods. 
es of the periodic table elements 

the following elements differs in the electronic configuration of its valence 
of the follo 


the other elements in its group ? 


Ó) wk 


@) He E 


of Elements — 
j The Periodic Table and Classification 


that the last electron in its atom has the tw, 
f the element 
(I) What is the type o 


= ? 
quantum numbers ( =1,m, +4) 


Noble only. 
tative only. © tative or main transition 
Q) Represen : @ Represen 
Representative or noble. ti 
: f the following choices represents the electronic configuration of 
(E) Which of the fo 
an alkaline earth metal ? OE i, 3d! 
1 
Sot s @ Xel. 68? , Sd! , 4f? 
(IUE -— 
configuration of a transit 
(E) Which of the following choices represents the electronic config 
element ? 


QD 1s? , 2s? , 2pf , 35? , 3p®, 3d!” 4s? , 4p® 
© Is? , 28? , 2p , 38? , 3p®, 3d! , 4g , ap! 
© Is? 29! , 256, 35? , 3p5 ag? , 3d? 

QD Is? , 28? , 256 , 35? , 3p5 4g? 


g Actinides are similar to lanthanides in 
@ the successive filling of 4f sublevel. 
© the instability of their nuclei, 
© that it is impossible to determi 
@ their location in the sixth 


ine the numbers of their groups. 
period. 


Lesson One @ 


) Main transition. 7 
P. (5) Inner transition. 


© Representative. 


(b) Inner transition element. 
© Noble element. 


; pices | Number of representative elements 
os 
a 
alectronic configuration of silver ITB IS nee 


i. 452. 4d? @ kr] . 5s! .4a’” 
— OM @ [Ar] .4s! , 4a”? 


tomic number 42. the number of its half filled orbitals is ............... 
(4 
@6 


ent with a 


115 1 


(O Mi 


Qa 
the number c 
e 


) MgC 


MgO 


Which of the fo 


An element in the period (n) and group (5B) 


ich of the followi : 
ee ot tne To ig jc ua the electronic configuration of its outer energy levels ? 
© COM P Ons in- nf" (n - 1d? 
(Qns^, (n — 2)f"*, (n - 1)? (3) ns?, (n — 2)/*, nd 


What à the E number of the element (X) whose electronic configuration 

ends with : ns’, (n —1)d5 and its electrons are distributed in 5 principal energy levels ? 
(2)29 (5) 24 

©47 Qa 

£j If the element (X) in the periodic table forms the compounds XCI, , X,0, 

then (X) is located in group ............... 

(3) IIIA (5) 1A 

©IVA @ VIA 


The electron configuration of the positive ion of the compound MO ends with 


the sublevel 2p 
Which of the following determines the location of element M in the modern periodic 


table ? 


The fourth 


The third 


The third 


element is located in p-block in the periodic table. 


g A divalent representative 
his element ? 


What is the number of the half filled orbitals in the atom of t! 
@1 (52 
d @4 


nt metal whose ion has the electronic configuration : [Ar] ? 


‘is the type of the trivale 


A . (8) Inner transition. 
transition. 


@ Representative. 


7 


e electron, then its 


the atom of 


their number in i' 


Emm: 


fi " 
ng figure represents a section in the modern periodic table : 


i U | 
| t i 


Li] 


Conclude the difference between the atmoic numbers of the two elements U and T, 
with explanation. 


An element (X) its electronic configuration ends as follows : ..... .7s2 .6d! A 
(1) What is the type of this element ? 
(2) What is the number of the protons inside the nucleus of the atom of this element ? 


(f Determine the block and the type of the elements which have the following 
electronic configurations : 

| (D [Ar], 4s? 34 (2) [Kr] , 5s! 

Illustrate the electronic configuration of each of the following elements, 
with writing their atomic numbers : 

(1) A representative element which is located in period 2, group 5A 

| (2)A noble element located in period 3 


The opposite figure illustrates the atom of one 
of the elements : 
(1) Write the electronic configuration of this 
clement atom according to the nearest noble gas. 
(2) Determine the location of this element in the periodic table. 


a section in the periodic table. MN: 


The opposite figure represents 


the atomic number of the element (A), 7 


of the oxides of 


the general formula 


: 2A). 
ntative elements of group (2A) 


quantum numbers. 


cnowledge of the 
t of your kne g puse 


the 6" period contain M 
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Chapter 


2 | (SS) Trends and periodicity of properties in the perlodies 
ic property 


d nonmetall 
fore metallic an 
Lesson Two [7:3 Be 


The graduation of the representative elements properas 


The chemical properties and some of the physical properties of the elements 
depend on their electronic configurations and especially on the valence electro: 
(the electrons which are found in the outermost principal level). 


Groupno.—À9 1A 2A — 3A 4A SA 6A 7^ 


[uie] Beo 


No. of valence electrons =p» |. 2 SEAUS"6 7 


The numbers of the valence electrons 
of the elements in the second period 


We will study the graduation of the following properties in the representative | 


i atomic radius, Ionization potential, 
MER affinity. Q Electronegativity, 
and nonmetallic Property, 
Q Acidic and basic property, $ 
Ul Oxidation numbers j 


atomic radius cannot be estimated or measured 
physically by the distance between the nucleus 


and the farthest electron, because it is impossible to Wrong perception 
determine the precise location of an electron around Jor the radius 
the nucleus (as the wave mechanics theory revealed). Bond length 
But the atomic radius can be calculated by knowing an 
the covalent bond length which is estimated in 
angstroms (A). J 
“Langstrom =1 x 107! meter 
- Covalent bond length (2r) 
Covalent bond length (2r) in a diatomic molecule 


is estimated by the distance between the centers of the two nuclei of two bonded atoms. 
Atomic radius (r) 
is estimated by half the distance between the centers of two similar atoms in a diatomic 
molecule. 

Covalent bond length = Sum of the two atomic radii of the two atoms of the molecule 


The: Mimic radius (r) = Bond length in a diatomic element molecule (2r) 


The following table shows the bond - and the covalent atomic radius for some molecules : 


BER the motecute H- n | F- F | gi a) Br- a 1-1 | 


~The bond length (A) os | 128 | 198 | 228 | 266 | 
f T 
“The covalent atomic radius (A) | 03 | 0.64 099 | 1.14 | 133 | 
| J 

R9) Worked Examples 
Of you know that : 

* The bond length in chlorine molecule Cl, is 1.98 A 

* The bond length between carbon and chlorine atoms 

is 1.76A 


(C — CI) in carbon tetrachloride CCl, 
What is the atomic radius of carbon atom ? 


| (3022 À (0774 (c)099 À (121A 


(Qr nr (ey LS Uu [121 


: molecule Cl, 


lh — The atomic radius of g, 


h — The atomic ra 


atomic radius of oxy! 


En + The atomic radit 


== Lesson Two 


lonic radius 
‘The ionic compounds such as sodium chloride 
are found in a crystalline form and consist of 


positive ions (cations) and negative ions (anions). 


ionic bond length is estimated by the distance 


Ionic bond length 
sum of the radii of (cation * anion) 


petween the centers of the nuclei of two bonded 


ions in the formula unit of the crustal. 


The ionic bond length = The sum of two ionic radii in the formula unit 


» The ionic radius depends on the number of electrons lost or gained to form ions. 


[) Worked Example | 
«The ionic radius of lithium (Li*) = 0.68 A 
-The ionic radius of sodium (Na*) = 0.98 A 
«The bond length of sodium chloride formula unit (Na'CI) 2276 Å 
What is the ionic bond length in lithium chloride formula unit ? 
166À 

/(178À 

| ()208À 

2468 

Idea of answering : 


* The ionic radius of chloride ion CI" 
r (CI) =2.76 - 0.98 = 1.78 A 


= The (Na*CI) bond length - The ionic radius of sodium 


* The bond length in lithium chloride formula unit (Li*CI) = 


The ionic radius of lithium ion + The ionic radius of chloride ion 


r (Lit) + r (CID 20.68 + 178 2 246 À 


Answer : The correct choice is @ 


th r 
The attraction and repul 
which affect the valence i 


than the nuclear charge 


Al Si P S 
nuclear charge 


Equivalent to the c^ 


a /AG-QAL O EE | 
| [ the graduation of atomic radius in the periodic table 


‘The atomic radius decreases 


1A 
ay ra 

n Me 

il * " , Ef 

lA 4^ SA 6^ 7^ 
33 Q) ay (14) as 6 (am » j 
iy IE 

N o | » | we | 
"ele|ljle|le[c|2|:]* 

167 "2 T Jf e J| se J| e J| e | mw j 
 NEEAN mies n 


The atomic radius increases 
x 
sm 
s 


je] leleleje efe 


The graduation of atomic radius property in the elements 
of the two blocks s and p estimated in picometers (pm) 


For illustration only 
7° It can be observed from the figure that : 
| In the horizontal period | 


The atomic radius decreases as we go from left | The atomic radius increases as we go down 


In the vertical group 


to right across the same period by increasing the same group by increasing the atomic 
the atomic number from 1A to group zero number from the first to the seventh period 
( Because the increase in the atomic number results in J 
The gradual increase in the effective nuclear » The increase in the number of 
charge (Zp) which increases the nuclear the energy levels in each new period. 


Attraction to the valence electrons (pulling them | » The increase in the number of 
closer to the nucleus) leading to the decrease in the completely filled energy levels that 
the atomic radius. screen more of the effective nuclear 
charge from the outer electrons. 
» Increasing the repulsive forces 
between electrons. 


G " 

“neral conclusion : 
‘The atoms of the first group elements (alkalis) are the biggest atoms, while 
* atoms of the seventh group elements ( halogens) are the smallest atoms. 


7 . 
The biggest element atom in size is cesium (Cs). 


their ions 
of their ions as shown in the followin, 


(the relation 


“er from the radii 
+ The radii of atoms differ from the r$ z 


Nonmetals 


Metals —- x + The nonmetal atoms tend to p, 

* The metal atoms tend to — ical electrons during the chemical Tey, 
valence electrons during form negative ions. ! 
reaction to form positive ions. E sanity 

Radius (A) * 


Atomien 


0 io 20 30 40 $0 w 


The relationship between nonmetal ri 
and their negative ions 


9 0 20 3 4 59 € 
The relationship between metals radii 
and their positive ions 

e The positive ion (the cation) radius is 
smaller than its atomic radius, as 
the number of positive protons in 
the cation is higher than the number of 
negative electrons. So the attraction of 
the effective nuclear charge to remaining 
electrons increases leading to decreasing 
the size. 


e The negative ion (the anion) radius i 
larger than its atomic radius, as 
the number of negative electrons in 
the anion is higher than the niher 
of positive protons. So the ri. ^ 
forces between electrons in -Ù 
increasing the number of ei 
any increase in the effectiv: 
charge leading to increasin; 

a% Application 

e The sodium metal tends to lose its 
valence electron during chemical 
reactions to form sodium i; s 
smaller than the e re 

1 i 


* The chlorine nonmetal tenc 
an electron during chemici’ 
form chloride ion of radius 
the radius of its atom. 


0.99 À 
' L 
|: 
€ gains ( í 
cwm atom i Na l electron — 
Is? ,28? , 2p Jl ; 
" dl 3s ae atom et - m 
11 electrons HOP 37 39) ag. 
17 protons 171 


T 


e 


if 
Qu Arrange the following species descendingly according to the radius 
(Eet / agFe/ Fe*), with explanation, 


Answer : : 

The atomic radius ot iron atom (Fe) S The ionic radius of iron (1) ion Fe?" > The ionic radius 
of iron (HD) ion Fe** because the atomic radii of metals are larger than the radii of their ions, 

As the ionic radius of the positive ion decreases , when its charge increases, 


* - 
Iron atom E Iron (ID) Fe? Iron (HI) Fe" 
2 0 5 
[Ar 457 .34^.— [Ar] ds? 3d [Ar] uda Lad 
26 protons 26 protons 26 protons 
26 electrons 24 electrons 23 electrons 


lonic radius of positive ion decreases as its charge increases 


Q The atom of the metal R is similar to its ion R?* in ... 
(a) the size. (b) the charge of the nucleus. 
© the radius. @ the number of the electrons. 
Idea of answering : 
*: The radius (and hence the size) of the positive ion is smaller than that of its atom. 
^. The choices (4) and (©) are excluded. 
^ The number of the electrons of the positive ion is lower than the number of 


the electrons of its atom. 

*. The choice @ is excluded. 

^ The number of the protons inside the nucleus of the atom does not change during 
the formation of the ion. 

" The charge of the nucleus remains the same. 


Answer : The correct choice is (b) 


N, 
What happens on moving down: the group of halogens from fluorine t to iodine ? 


The ionic radius increases. 
W) The atomic number of the halogen decreases. 
The atomic radius decreases. 
OThe Number of the valence electrons in the halogen atom increases. 


: The correct choice is... 


hz 


Petiog d 


| The thir 


| 
|The fourth 


fe 


! Nat, as each of these clement 


tas these two clemer ° 


on OMM 


e the ionization €" 


| 
, AH =+ 496 wie 


, The atom of the same element has more than ionization energy as shown in the following : 


First 
ionization potential 
Js the amount of energy 
required to remove 
an electron which is most 
loosely bound to the nucleus 
in an isolated gaseous atom 


Third 
ionization potential 


Is the amount of energy 
required to remove 
an electron from 
a positive ion carries 
two positive charges 


Second 
lonization potential 


Is the amount of energy 
required to remove 
an electron from 
a positive ion carries 
one positive charge 


Mgt Energy —- Mf, + Energy —e Mo + Energy —> 

| Mi * e^. AH = (+) Mig +e7 AH = (+) Mte AH = (+) 

| This leads to the formation This leads to the formation This leads to the formation 

| ofan ion which carries one of an ion which carries two of an ion which carries three 
positive charge positive charges positive charges 


The first ionization potential < The second ionization potential < The third ionization potential 


Io) Worked Example 


In terms of the following equations : 


(1) Nag) —e Nat, +e AH=w 
(2) Nay —> Nat, +26 AH =x 
(3) Na, —- Nay) AH=y 
Nag —— Nagy +2e AH=z 


ts the second ionization potential of sodium ? 
© Equation (2) - Equation (1). 
(d) Equation (4) - Equation (3). 


Which of the following equations represen 
(@) Equation (2) x Equation (1). 
© Equation (3) — Equation (1). 


Idea of answering : 
` The ionization potential indicates that the atom is in its gaseous state Nav) 


“. The choices (c) and @ are excluded. 


* Equation (2) represents both the first and the 


While equation (1) represents the first ionization potential only. 
e second ionization potential only is the difference of 


second ionization potentials, 


“^ The equation which represents th 
Subtracting equation (1) from equation (2). 


Swer : The correct choice is (b) 


, C ororena ai [29 —— 


ble gases ang alla 
n 


je to the stability of i, 


inen ron from a completely [i 
electroni ^ 

3p 
| The first ioni 


lg m——— Lesson Two 


Notice that —— : ——— 
Notice —— 

L 
oh FIANNA 


Ca: [Ar] 4s 


The first ionization potential of potassium aK 
19 lonization potential 

is lower than that of calcium 4)Ca, due to losing (kJ/mol) 

the valence electron easily. while the second 

ionization potential of potassium is much higher 


than that of calcium because it results in breaking 


completely filled shell. 
— lonization potentials of potassium and calcium 


D Test Yourself | l - 


The opposite figure represents the second 
ionization potentials of some elements. 


Which of them represents ,Li ? ? 
@A (OL = 
©c © D IEEE Element 


Idea of answering : 
The electronic configuration of 3Li is .............. 
*^ The second ionization potential of lithium results in the breakage of 


a completely filled ............... 
+. Its second ionization potential is ............... compared to those of the other elements. 


Answer : The correct choice is ............ 


The opposite table shows the first three ionization 

Potentials E, , E; and E, of an element. 

What is the most stable oxidation state of this element ? 

om OE ©+3 

Idea of answering : 

* The third ionization potential of this element is much higher than its second 
lonization potential. 

^ lt results in the breakage of a completely filled (a stable) energy level. 


~ The element is divalent (belongs to group 2A). 
` lts most stable oxidation state is +2 


Answer : The correct choice is b 
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Â 
"- 


diis 


Ionization potential decreases 


Graduation of the ionization potential property in 
the elements of s and p-blocks 
"The values estimated in kJ/mol for illustration” 


( In the same period (_ Inthe same group 


EE 


The first ionization potential increases The first ionization energy decr 


as we move from leftto right as we go down the group 
This is due to 


The increase of the effective nuclear ə The increase in the number of energ) 


charge and the decrease of the atomic which are completely filled with elet 
radius, which would lead to increasing 


the attraction of the nucleus to the valence 
electrons, so they need higher energy to be s The co o pda 
separated from the nucleus Š to the valence electrons, 

so the energy required to remove 
the valence electrons decre: 


i.e the ionizati ial is i 
on potential is inversely proportional to the atomic radiu 


which increases the atomic radius. 
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Lesson TWO 


"E 


onization potential of phosphorus „P is higher than the ionization potential 
jr S. although phosphorus precedes sulphur in the same period. 

Sp snel 33° CELE) =e uP TEE IUE 
S : [Ne] 352 .3p* [Ht] 4] ze Sts [Ne] 32 3p? 


alf filled with 


the atom becomes more stable when the 3p sublevel is h 
as in phosphorus atom and removing an electron from it will decrease 
ability. 

pnization potential of aluminum Al is lower than that of magnesium Mg. 


agh aluminum comes next magnesium in the same period. 
ig: [Ne] 3? gl: [Ne] 38 . 3p! 


ase the atom becomes more stable when the 3s sublevel is completely filled with 
from it will decrease its stability. 


rons as in magnesium atom and removing an electron 


| Examples 


of the following choices shows two elements having almost the same ionization 


(b) 3g5T + 3158 
@ ;Fr Al 


) in g table exhibits the electronic configurations of the atoms of the mentioned 


[Ar] . 42, 34!^. 4p! 


J| 
Í 
1 


Iter 


a 
$ B9B The Periodic Table and Classification of Elements 


+: ygAl and ,3Ga are closest to each other Element. ‘onizatoion potential (kj, 
578 


in terms of the number of their group and 
the numbers of their periods as well. 


^, Their ionization potentials are 
almost the same. 


Answer : The correct choice is (a) "For illustration only" 


(Q The following graphical figures show the first eight ionization potentials of two 
elements in the third period in the modern periodic table : 


$ E 

3 z 

5 bi 

H & 

£ £ 

E E 

t i 

s — £ - T - 

$8 25245 67 8 é | 23MANS 6 7 
Number of lost electrons. Number of lost electrons 

Figure (1) Figure (2) 


What is the formula of the ionic compound which is produced from the combina: f 
these two elements ? 
(2) MgCl (b) CaBr; ©Na,S (8) K;O 
Idea of answering : 
+ In figure (1), there is a significant elevation in the 8" ionization potential of this « 
compared to = lower ionization potentials, it means that removing 8 electrons fr 
» -— this element wi lead to breaking a completely filled energy level. 
^ : pec E of this element contains 7 electrons, i.e. this element is locate 
p (7A) (the halogens), which means that it can be chlorine CI or bromin: 


|^ The choices (c) and (d) are excluded. 


( ) 
. nization [ 
* In figure 2), it is clear that the significant elevation appears in the 3'* io, 


7. The valence shell of this 
group (2A), so it ee contains 2 electrons, i.e. this element is located ! 
the question that the gnesium Mg or calcium Ca, but it is given in the dat” 
- Me isi element is located in the third peri E 
; PS is in the third period, while Ca me 
i ; choice (6) is excluded. 


choice is (a) 


is in the fourth. 


CEOE tY J 
, We have pennone that the Temoval of an electron from the 
itinto a cation, which requires an a 
On the other hand, if the atom gair 
This is associated with releasing amed by electron affinity which is 
the amount of energy released when an extra electron is added to a neutral gaseous atom. 
Xia) +e" — y- 


(gy * Energy , anes (-) 
e The magnitude of the electron affi 
half filled or completely filled, as 


D Test Yourself | 


the first ionization potential. 


atom will convert 
mount of energy named by 


hed an extra electron, it will be 


converted into a negative ion. 
àn amount of energy n 


nity is high when the added electron makes the sublevel, 
in both cases it helps in the stability of the atom. 


Which of the following equations represents the electron affinity of bromine? 
(9) Br — = Bray +e (b) Br. *e—— Br) 
OBB * € — 28r. (Br, e — Br 
: The correct choice is ............... 
DA 
L duation of electron affinity in the periodic table 


Electron affinity increases 


SA 6A 7A 


5 10 is 
Atomic number 


In the same group 


The electron affinity decreases as we 


go down the group 
i The increase of the atomic number 
the momie m maius | Teads to tne increase în eam madis 
in 


‘and hence the ; 
atomic size). ‘ : - 


the nucleus to attract 
w electron 


| = The electron affinity values for beryllium ,Be, nitrogen N and neon jyNe are close, 
gBerij Nil., . get Js” 28” , 2p" 
because the atom will be more stable when the sublevel : 
+ 2s is completely filled as in case of beryllium atom 4Be 
+ 2p is half filled as in case of nitrogen atom 7N 
* 2p is completely filled as in case of neon atom ,9Ne 


and the addition of an electron to any atom of them will decrease its stability, 


« The electron affinity of chlorine (— 349 kJ/mol) is greater than the electron affir 
fluorine (- 328 kJ/mol), although chlorine follows fluorine in the same group. 
because fluorine atom is smaller in size as it has smaller radius than chlorine ato: 
any new electron will suffer a strong repulsive force with the nine electrons alread) - 


around the fluorine nucleus which decreases the released energy due to consumi>. 


of this energy to overcome this repulsive force. 


^. 
The relation between the electron affinity of sulphur and that of oxygen reser 
relation between the electron affinity of chlorine and that of fluorine. 


Which of these choices represents the Correct descending graduation in elect: 
in nitrogen, oxygen and sulphur ? 


@S>O>N 
(b)O» S»N 
©N>O>s 


—— rw - 
Example 


the equation and the table . 


"KC, ans? lonization ^ Electron 
value of AH ? potential affinity 


(b) 1207 kJ/mol | Potassium | 4418 kJ/mol | -48 kimo! | 
MEN one [sta “so | 


SK. — Kyte AH = 4418 kJ/mol 


1 Che ial à Co AH = -349 kJ/mol 


O M 
Kot Choy — Ki + Chy AH = (4418) + (-349) = 69 KJ/mol 


he correct choice is Cd) 


negativity 


oms of two different elements combine together, the ability of one atom of 
ct the electrons of the chemical bond differs from that of the other atom, this 
Ice is known as 

ty which is the ability of an atom to attract the electrons of the 

ond to itself. 

n affinity differs from the electronegativity, where the electron affinity is 
erm which refers to an atom in its single state, while the electronegativity 
is represented by relative values and it refers to a combined atom. 


se of the relative values of the electronegativity means the increase 


ract the electrons of the chemical bond. 


of the element atom to att 


ce in electronegativity between elements plays a very important role in 


the nature of the bond formed between them 


later in chapter 3 - second term). 


OA ST (pA Aunt. uat [137 


x Cla ssificalo™ — 
E iodic Table and E 
(2 The Peri negativity in the periodic table 
ro 
on of electi 


creases 


[The graduati | 


Electronegativity Hm 


Electronegativity decreases 


In the same period In the same group - 


The electronegativity increases as we Th -onegativity decreases asw 
move from left to right go down the group 
This is due to 
The increase of the atomic number The increase of the atomic number 


leading to the decrease of atomic radius, leading to the increase of atomic radi 
so the ability of the atom to attract 


so the ability of the atom to attract 
the electrons of the bond increases 


the electrons of the bond i 


General conclusion : 


e The atoms of nonmetals of group 7A (halogens) are the greatest 
in the ele ivi i š 

ctronegativity, while the atoms of the alkali metals of group 1A 
are the lowest in the electronegativity, l 


Lesson Two 


[o) Worked Example 


The opposite figure shows a section in NS 


the modern periodic table, " PL 


Which of the following represents the electronegativities | Bi | 
E 


of these elements ? 


Choices ^ The highest electronegative element The lowest electronegative element 


| e | 


© | 
| © 
@ = 


Idea of answering : 
* The opposite table exhib:: 


Electronic configuration of 
Element 
configurations of the atos "ed the element atom 


[Ar] , 4s?, 34/9, 45? 


[Xe] , 6s”, Sd’, 4f!*. 6p? 


[Kr] , 5s”, 4d’, 5p* 


elements, and it shows that asi rio sents 3^5 
are of p-block elements. 


^ Sublevel p in the atom of cach of 


the two elements As and Bi contains 


[Kr] , 5s, 4d!?, 5p! 


the same number of the unpaired electrons. 


*- The difference in the electronegativity 


between these two elements 
is insignificant. 


* The choice (4) is excluded. 


7 Sublevel p in the atom of In element 
Contains only one electron, while in the atom of I element, it contains 5 electrons. 

“ The electronegativity of iodine I will be the highest, 
and that of indium In will be the lowest. 


Answer : The correct choice is (b) 


be 


| 


Questions a i 
@ 


(3) 


| (4) The element with the «malle: 


My 


‘The oppose ! 


the electronic 


an atom In the prount 


of its ion. 


which of the 


,p—t* p 


re an thc f 


yeriendic table are those of- 


Lesson Two 


for cach of the following sentences : 


group IB 


halogens group. 


mis adius 


able represents - 
{ Electronic configuration 


configurations of | 


| state and 
of t! 


following conversio 


b AL E AP 


he ion 


of the atom 


| Electronic configuration 


ns represents this atom ? 


dp P 


d 


is that which 
a. the highest 
b. the lowest 
c the lowest 


d. the highes! 


has 


number of ncutrons inside the nucl 


jeus. 


number of protons inside the nucleus. 


clectronegativity. 


t number of electrons around the n 


ucleus. 


«t atomic radius among the eleme! 


nts of the same ga 


(5 which of the fo 
of calcium ? 
a Cap+ Energ 


| (6) Which of the | 
the other elem 
a. Lithium. 
Sodium. 


(7; Increasing th 
leads to +" 

\ the difficu 

» the ease o! 

- increasing 


J increasing 


(8) Halogens ar 
a. high elec! 
c. high ioni: 
(9) What is the 
the atomic 
a. lonizatio 


c, Electron 


(10) In the thi 
a. the ato! 
b. the ato 


c, the elei 
d. the ato 


(5) Which of the following equations represents the second ionization potential 
of calcium ? 


a. Capt Energy —— Cat, +e 
b. Cat + Energy —- euh m 
c. CR *€ — Cat + Energy 
d. Cat +e — Ca, + Energy 


(6) Which of the following elements has the highest electronegativity compared to 
the other elements in the periodic table ? 
a. Lithium. b. Fluorine. 


c. Sodium. d. Cesium. 


(7) Increasing the distance between the last electron and the nucleus in an atom 


leads to - 
a. the difficulty of sharing this electron. 
b. the ease of losing this electron. 


c. increasing thc attraction between the electron and the nucleus. 
d. increasing the clectronegativity. 


(8) Halogens arc characterized by all the following, except ++- 


a. high electronegativity. b. small atomic radius. 


c. high ionization energy. d. small electron affinity. 


(9) What is the property which decreases in the same period with increasing 


the atomic number ? 


a. Ionization potential. b. Electron affinity. 


c. Electronegativity. d. Atomic radius. 


(10) In the third period, on moving from sodium to argon, both 
a. the atomic number and the atomic size increase. 
b. the atomic number and the electronegativity increase. 


C. the electronegativity and the atomic size increase. 


d. the atomic size and the ionization potential increase. 


N Multiple choice questions (of T 


| If the length of the bond in A, molecule equals 1.98 A, and its length j; A | 
equals 1.29 À 
What is the bond length in B, molecule ? 
0.69 Å 


The atomic radius 


) Magnesium ion ;3Mg?* contains .... 
@) 12 protons. 10 electrons. 
® 24 protons, 26 electrons. 
© 12 protons, 13 electrons. 


©) 24 protons, 14 electrons. 


J| The highest number of the unpaired electrons is in............... [Atomic number 
€ Fe (5 Fet 
© pe (©) Fe3+ 


J The effective nuclear charge is the highest in 


ali ®© ,Fe 


© jTP* @ Fet 


| The atomic radius of fluorine F is smaller than that of carbon «C, because 
(3) the quantum numbers of the last electron of F atom are smaller than 
© the repulsion between the electrons of the completely filled p orbitals i 
that between the electrons of the half filled p orbitals. 


© the effective nuclear charge of fluorine is larger than that of carbon. 
@ fluorine is heavier than carbon, 
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The Periodic Table and Classification of Elements 


QQ Which of the following choices is more accurate in representing y, 
|. the atomic radius of sodium to its ionic radius (both estimated in pi * 


> ARS OF | 
MS E 

PAA | 

> 144 Os | 
TW 15 


(n Q If the four quantum numbers of the last eii in the valence sh ` 
of the element (X) are : (4, 3, 0, +4) respectively. 
What is the atomic number of the element (Y) which has the biggest atomie 
the same period of the element (X) ? 


s 


@)19 


=) (2) 
be 


E 


d 
(ss 


( 


lonization potential 


(T) Which of the following elements has the lowest second ionization potential? 
@ TS Na 


DN 


(E C in the equation : Xip + Energy — XÀ «7 
The absorbed energy is 

less than the difference in energy between the outermost energy level andi 

h equal to the difference in energy between the outermost energy level and Bt! 

s) larger than the difference in energy between the outermost energy level adë 

| (D half the difference in energy between the outermost energy level and tbel 

G This table shows the first three ionization First ionization potenti E 

Second ionization potential | 


potentials of magnesium element. 
What is the amount of energy required to 

obtain magnesium ion which has the same 
electron configuration of the nearest noble gas? 
(@) +1451 kJ/mol 
(© 49184 KJ/mol 


(b) +2189 kJ/mol 
(4) 49922 kJ/mol 


Ø In the opposite table, nicer Lesson Two { 


How can the change in m emen = 
the second ionization - ese vid 
| potential be explained ? Second —— Ed 
| @ The first and second ionization ae cal — 
| potentials are from two different 
| energy levels in sodium, 
| while in magnesium they are from the same energy level. 


| fbi Blechonssatute, — 
| (b) Electronegativity of sodium is lower than that of magnesium. 


©) Losing an elec i 

© g lectron from magnesium atom causes the other electron to repel with 
magnesium cation. 

| © Losing an electron from sodium atom causes the half filling of 2p sublevel, while it 


requires losing two electrons from magnesium atom to cause 2p sublevel to be half filled. 


(Ð The differenc: between the two values of first and second ionization potentials is 
| very large in «2:5 of the atoms of ............ 

(3) neon Ne (b) potassium „9K 
© aluminum ,;Al 


| © magnesium ; „Mg 


" it is most likely that 
If the ionization potential of hydrogen Lm equals +1312 kJ/mol, it is most likely tha 


the second ionization potential of helium Hep) equals .......... 


@ +5248 kJ/mol © +1312 KJ/mol 
© /mol @ +328 KJ/mol 
+656 kJ/mo! 
à Y 
E ( The opposite figure represents the pa P i y 
ionization potentials of three elements (X) in 
i ents PESI 
and (Z), which are successive elem "n : B 
i iodi e element (X) can DE 7 | 
in the periodic table. Th Ə m E 
® carbon ¿C 


© nitrogen 7N 


gapadis lll 1145, 


E (€) oxygen 30 


(inre 


r : ite .——— Mr se. 
Mes § The Periodic Table and Classification of Elem 


Q The opposite graphical figure represents sa) 


the first four ionization potentials of 5 um 
= 8000 
4 elements (A), (B), (C) and (D). 1 s 
What is the letter of the element which H Kod 
E 
represents aluminum ? E it 
OA. (5 (8). E 


(S9. (4) (0). 


Which of the following equations is incorrect ? 


2. a 
©) Na + e —— Nat + Energy ©) Mg + Energy — Mg” + 2e 
(c) Nat + e” —— Na + Energy (d) H, + Energy —— 2H* + 2e 

The first and the second ionization potentials of the element (X) which is 
located in group (2A) in the modern periodic table are represented as follow 
(1) Xo — X +e ; AH = 4589.8 kJ/mol 
(2) Xp —> X +e ; åH = +1145.4 kJ/mol 
What is the probable value of the third ionization potential of (X) ? 
(4) «798.6 kJ/mol (b) 1500.43 kJ/mol 
(€) «2000.82 kJ/mol (8) «4912.4 KJ/mol 


À The following table represents the first five ionization potentials of 


the element (X) in kJ/mol : 
[Second | Td | rou | 


*738 *1450 +7733 +10543 


which is Produced from 


Value of ionization 
potential (kJ/mol) 


+1363) 


the combination of the element 


(X) with chlorine ? 
(a) XCI ©) xci, 
(© XCl, (I X,ci, 
B pe po "^ has a higher value in lithium Li than in potassium K ? 
i) First ionization potential. (b) Atomic radius 
© Atomic number. is 


p (d) Ionic radius. 


ements of the third period 
lic table ? 
Electron affinity Electron affinity n ità 
(Umol) (iinet) T 
0 o ? 
0 ^ 
I 
a 
Momic number Atomic number Anex tutte 
© © @ 
ee following choices represents the proper graduation in the electron affinity ? 
P» 65> 0 (5),F»,0» S> ,.CI 
S»,0 @ ,,Cl> S» ,0»,F 


ity (,;Cl < ,O < oF). ©) Ionization potential (,,K < Mg < Al). 

Y 17 : p 

lius (As < ,,P < Si). © Ionic radius (,;Mg?* < yCa-* < K^. 
x 15 


lel od, the element which gains electrons during the chemical reactions 


— ©) higher electronegativity. 


onizati potential @ larger atomic radius. 
onization al. 

g i ivi 

° Il h ices represents the pro er rad ation in electronegat vi ty 
following choice: per gi : ? 
3 (9 "I < a? <C< N 


(4) C < wo < N * we 


[a 


is 
tion of Elemen 
[2 The Periodic Table and Classifica 


In the opposite graph : , 
Which of the following elements ^ 


Chapter 


E 
is characterized by the highest A 5 
ability to attract the electrons ? à 2 
© 5B [n] : Y 
(5,0 1234567891011231516 gy. 


Atomic number 
m 
Os 
E The following table shows the values of the atomic radii of four elements located), 


the same group in the periodic table (estimated in angstroms) : 


Atomic radius (A) 


Which of the following choices is correct ? 

@) The electronegativity of (A) is lower than that of (B). 
(b) The electronegativity of (D) is higher than that of (C). 
© The electron affinity of (C) is lower than that of (A). 
@ The ionization potential of (B) is higher tha 


If you know that : 


* (O - H) bond length in water molecule = 0.96 À- 
* The bond length in Oxygen molecule (0) 
2 


=1 32 
Calculate the covalent radius of hydroge à 


n atom. 
£ If you know that : 


Lesson Two 


inthe following table, calculate - with giving reason - the bond length in each of 


Atom or ion H | H Tw | Ne l a |a | 
Radius (Å) 154 | 03 186 j | 


Í 


(1) The formula unit of sodium chloride. 
(2) Hydrogen chloride molecule. 


gore the following elements descendingly, with giving the reason : 
(1) pC! -12M8 5 ;9Ca "According to the radius”. 


(2)1, .Br, .F, «Cl, “According to the bond length in the molecule". 


J Choose the number(s) of the statement(s) which illustrate(s) the difference between 
phosphide ion and phosphorus atom ,.P : 

(1): The atomic radius of phosphorus is larger than the ionic radius of phosphide. 

(2) : Phosphide ion contains higher number of electrons than in phosphorus. 


(3) : Numbers of energy levels which are occupied by electrons in both of them are equal. 


£ The opposite table shows the atomic and ionic radii Element | Radius inm) 


of sulphur and calcium : 
(1) Why is sulphide ionic radius larger than 
the atomic radius of sulphur ? 


(2) Why is the radius of S% larger than that of Ca” 


| 


| despite the similarity in their electronic configuration ? 
0 Write the electronic configuration (according to Aufbau principle) of the element which 
| Ís located in the third period in the modern periodic table, and the difference between its 
la à 
| fifth and sixth ionization potentials is very large. 
D inthe equation : Yip + Energy —* Yote 
(D) What does the energy represent in the previous equation ? 

j? 
'2) Which is larger in radius, Y* or y+ 2 Why ? 
rd ionization potential of titanium (Ti). 


M ‘rite the symbolic equation which represents the thi 


[149 


s il » [onization potential. 


aN » Electronegativity. 
tron affinity. i 
alculate the change in energy of the reactin 


the values required to C à i 
it CI (e 


hat are " 
— Na 
Nau - Clo E 


nt (M) may have more than one ionization potential, while it has one valye P 


; electron affinity, explain this statement. 
| the two compounds of chromium CrO ,Cr,0,;: 

What is the number of electrons in chromium ion in each of the two compounds 
- "Knowing that the atomic number of chromium is 24". 


) In which formula unit the (Cr — O) bond length is longer, CrO or Cr,0, ? Give rxe 


The opposite figures represent the relative sizes 


each of ,;Br , Br and ¿F “in no particular order". Q ( 
p la | 
with explaining your answer, the proper à; 

e number for each atom or ion. (1) ( a 


followi 
owing figure represents the first four periods in the periodic tab 


Potential į 
(3) Has the highest "NN - in group 2 A 
(4) Forms compounds Wily, 
with great 
d 


(5) Has the highest firs ionizapi. 
n 


iMficulty, 
Potential, 


(6) Has an electron affi 
PNY Higher tha 
n (G), 


| = 


ic Pe 
Until | "E m STE numbers 


5) Metallic and nonmetallic property 


— =" of the nineteenth century. "Berzelius” was the first 


tnmetals), according to their physical properties. Indeed that was Berzelius 


before knowing anything about atomic structure. 


* This is an old classification which is still currently in use. although 


here are no boundaries between their properties. 


+ With the development of our concept of the electronic structure of atoms, 
We can differentiate between metals and nonmetals. In addition to, a third 


1 


£70Up of elements known as metalloid 


Q Metals M Nonmetals. [3 Metalloids. 
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into metals, non! 


Metals 


© Their valence shell - generally - has 
less than half its capacity of electrons. 


Q They have large atomic radius which 
leads to small values for ionization 


energy and electron affinity. 


© They are electropositive elements, 
due to their tendency to lose electrons 
of the valence shell and change into 
positive ions to reach the structure of 


the nearest noble gas. 


O They are pood electric conductors, 
due to the mobility of their few 
valence electrons, which can transfe: 

T 


from one position to another in the 


metal structure, 


metalloids 


a Nonmetals 


@ Their valence shell - generally - has 


more than half its capacity of electron, 


They have small atomic radius which 
leads to high values for ionizat on 


energy and electron affinity. 


O They are electronegative eler 
due to their tendency to «: mots 
to form negative ions that ho 
the same electron structure © 


the nearest noble gas. 


o They don't conduct electricity 


(electric insulators), because l' ul 


valence electrons are strongly pound w 


the nucleus. Thus it is difficult I" L 


Valence electrons to be transfert 


———— Lesson Three | 


c 
nic molecule element which ton f 


tals and noble gases do not conduct electricity, 


and they lie on the right side of the 
ble. 


n the periodic table contains the noble gases, and these are monatomic elements. 
choice (d) is excluded. 


e correct choice is © 


By are semiconductors. 


g m tU 


Metals Metalloids — Nonmetals 


3A 


4A SA 6A TA 


he periodic table 


oparia rads tt [153 


The metalloids in ti 


(the graduation of metallic and nonmetallic property in the periodi, " 
The metallic property decreases t 


The nonmetallic property increases 


IA Metal. — Mctalloid Nonmetal 


4A 


34 


2A SA 6A 7^ 


The metallic property increases 


The nonmetallic property decreases 


The graduation of the metallic and nonmetallic properties in the periodic table 


In the same group | In the same period 


The metallic property increases The period begins with the strony 
(the nonmetallic property decreases) in group 1A, then the metallic pi 
with the increase in the atomic number decreases gradually by increas! 
as we go down the group, due to the atomic number along the per 
their large atomic radius and the low ionization till we reach the metalloids 


otential and electron affinit . 
P 7 To the right of the metalloids 


the nonmetallic property begins to ap, " 
The period ends with the elements e 
the highest nonmetallic property in proup ! 


Nate —— 
Cesium Cs is considered 


the most active metal 


Fluorine F is considered the mos! 
active nonmetal 
(gains a new electron casily) 


(loses its valence electron easily) 
Because the 


nonmetallic property 
increases in the same period by increasing 
the alomic number and it is located 
at the top of the right side 


Because the metallic property increases 
in the same group by increasing 
mber and it is located at 
d side of the tablc verae 
on potential | | (the most electronegative nonmetal) 


Sr re 


the atomic nu 
the bottom of the left han side 
(the metal with the lowest ionizati 


ee 


~ Lesson Three 
The graduation of metallic and nonmetallic 


3 property in the third period, 
g figure expresses the graduation of 


metallic and nonmetallic property 


the metallic character decreases and 


EPA - — - J 
As the atomic number increases, the metallic property decreases 
and the nonmetallic property increases p 
— "i = — M R— Lb 


Test Yourself 


© Which of the following represents the electronic configuration of the most 
electropositive element ? 


®© [He], 2s! (6) INe], 3s? 
© [Xe], 6s! @ [Xe], 6s? 
Answer : The correct choice is „sss 
Q The opposite table shows iw TEXTS ET 
the ionization potentials of three amono don | 1266 | 1008 ^ 
metals A, B and C in the same ——— —Á1BÉ—1— 1 
period in the modern periodic table. 
What is the proper graduation of the metallic character of these elements ? 
(i B«C«A @)A<C<B 
(OCKBKA @A<B<c 
Answer : The correct choice is ss 
55 


o en, they form a compound known as zid 


When an element combines with oxyg à; 
. pes of elements oxides, which are : 


e There arc three ty "roit Qam — 
I Acidic oxides. QBasic o nin 
ü Acidic oxides l 
© The nonmetals oxides are usually known as acidic oxides, 
because : 
@ They dissolve in water forming oxygenated acids. 
CO, + Hj ——- HjCOga 
Carbon dioxide Water Carbonic acid 


Among the acidic: 


e Carbon dioxide (r, 


e Sulphur trioxide '. 
SOs,, + H3O ! HSO rag) s Nitrogen dioxid: 
Sulphur trioxide Water Sulphuric acid — 


@ They react with alkalis forming salt and water. 
CO) + 2N2OH,, oe Na,CO xq) + 150g, 
Carbon dioxide — Sodium hydroxide 


BD Test Vourseit | 
Write the balanced symbolic equation which represents the reaction of 
sulphur trioxide with sodium hydroxide. 


a Basic oxides 


eo The met 


Sodium carbonate Water 


als oxides are usually known as basie oxides 


$ Some basic oxides are not soluble in water and others 


the water soluble basic oxides are also known as alk 
Na,0,,) 4 


are soluble in water forming all: 
uh ox (des, 
HOn ——. Nao 


Sodium oxide Water 


Sodium hydroxide Among the basic oxides 
K,O,) + HOgy, — 2KO} P s Sodium ozide NaO 
Potassium oxide Water Potassium hydroxide LI Potassium oxide K,0 
© They react with acids forming salt and water : * Magnesium oxide MpO 
NiO, * HCl ——-  2Nacy F 
“an * BC Jy 
Sodium oxide Hydrochloric acid Sodium chloride d 
" Water 
a6 S ` — WS 
MgO, + Hy Jataq) * Mgs hop + HG / 
Magnesium oxide Sulphuric acid Magnesium sulphate i 


Water 


156 | 


Among the amphoteric oxides 
* Aluminum oxide AlO; 
acids as basic oxides and * Zinc oxide ZnO 

Antimony oxide Sb,O; 

Tin (ID oxide SnO 


ides are elements oxides 


is as acidic oxides forming 


and water. 
+ SO...) — Z205044, H-O,, 
Sulphuric acid Zine sulphate Water 


balanced symbolic equation which indicates : 


reaction of tin (II) oxide with nitric acid. 


reaction of tin (II) oxide with sodium hydroxide. 


tion of Eleme" = 
H [3 The Periodic Table and ciet 


V) " sds nor with bases. 
Neutral oxides react neither with si moe 

ing substances 4 b 
Which of the following S! © eod 
®© NO, . Na,O FAS 
(€) $nO . K,O 
Idea of answering : 


. 1 ith acids. 
The oxides Na,O and K,O are basic oxides which react wt 
7 The oxides Na,U à 


7 The choices (3) and (c) are excluded. 
*^ The oxides CO, and NO, are acidic oxide: 
~- The choice (d) is excluded. 


s which react with bases. 


Answer : The correct choice is (b) 
M 


— 


(the graduation of acidic and basic property in the periodic table 


In the period In the group 


In the group which starts 
with a metal 


The basic property of the oxide 
increases as the atomic 
number of the element 

increases, as in group 1A 


The basic property of 
the oxide decreases as 
the atomic number of 
the element increases, 
while the acidic property 
increases 


with a nonn 


The acidic pro; 
the hydrogen co 
increases as the ato 
of the element i 
as in grouj 


» A pplication 


The graduation of acidic and basic 
* The following fi 


— 


— 


In the group whi str 


vof 
und 
vi 


SS. 


a 


Lesson Three | 


erty of hydrog 3 - 
en compounds of group 17 (halogen en y 
number i increases, gens) increases as 


t oxide and its ionic radius ? 


2 


Basic property of 
the clement oxide 
Basic property of 
the element oxide 
2 
Basic property of 
the element oxide 
[- 


Basic property of 


Tonic radius Tonic radius 


© @ 


ic property of silicon oxide is less than that of aluminum oxide. 


(a) is excluded. 
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hydroxy compounds 
[te idi and basic property p- bases are considered 


in oxygen) 
. ids contain O*^ formula (MC 
* The oxygenated acids (acids represented by the general Hi, 
they can be 
: as hydroxy compounds, d em 
: where M represents the element imf by either ways : 
E compounds can be ionized b) 
^ 4 wee As a base 
4 amm; The central atom 
The cenmal amet M* 
M* 
/ O vA 
S/ NR Š v 
S/ b E $ 
=} 3 
/ -~ 
A E Ht 
a ee " Attraction 
* The compound will be ionized as an acid if : * The compound will be ionized as a has! 
The (M — O) boad is stronger than The (O — H) bond is stronger ty) 
the (O — H) bond. the (M — O) bond. 
(Le The anraction between M* and O`- (Le. The attraction between Ht a; ~ 
E B than the between H* and 079 is stronger than that between M 107 
MOH = MO^-H* MOH M* 4 0: 
Oxygen Positive Nez 
X kykogea ina hydro 
| Note 
ans 5 — a 


of (O — H) band are equal the sus "Hie 
ionized 
am acil or alme depe 
action medium. 


Lesson Three 


- The basic Property of sodium hydroxide compound. 

aide is lonized as a base, 
atom hasa large volume 
only one positive chare, 


) bond is stronger than 
= 0) bond, 


Attraction 


Attraction forces in 
NaOH compound 


Na? + OH 
Sodium ien Hydroxide ion 


by the electronegativities of 
ts shown in the opposite table. 


he correct order which indicates [ € Ej 
of the acids in the following choices ? Br | 28 
| l 25 


igth of the oxygenated acid increases when the electronegativity of 
fal atom increases. 


The correct choice is b 


self ME = 
nts P , Q , Rand S are located in p-block in the third period in the periodic 
! i o electronegativity as follows: S>R>Q>P 


are ordered according t 
le following bonds liberates H* ion easier ? 
(s-o-H 
@RrR-O-H 


1 he correct choice is 7 


dossamen aa 1 


acid 
+ The strength of the oxygenated as shown in the following table . 
oxygen atoms (0,) with " = 
» = * i E group Perchlorate ,. : 
Phosphate group Su " 
— Minna 
i 
Sulphuric | Perchlor: 
acid | acid 
H3504 | HC. 
CIC 
ot 
A 
C 
re 
i 
The stro? 
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‘ jd) Increases as the number of DWonbina, d 


Lesson Three 


«ample 


| 

sem DS 
| BrO(OH) BrO,(OH) 
| 1:1 2:1 


cids are ordered ascendingly according to the strength as follows : 


HBrO < HBrO, < HBrO; 


The correct choice is (2) 
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uw and Classi 
The Periodic Table ies ol the elements in the Perio 
“tay 
t 


of the graduation of the propert 
table : 
perties in the periodic 
and periodicity of 
l Tw ing increases : The following Meereases 
| By increasing - The ionization potential. - The atomic radius, 

| - | the atomic number “The electron affinity. - The metallic Property, 
‘The following increases: -The electronegativity. - The basic property, 
": de — radius. - The nonmetallic property. 

- The metallic property. - The acidic property. 

- The acidic property of p 

the nonmetals of group 7A. 
- The basic property of metals. 
. The following decreases : li 


Sl 3 14 15 1617 


EH D E 
Metal Metal E: 
loid ^ Nonmetal Noble gas 


` Graduation of " 
IM = Properties of the 
elements in th a 
e periodic table 


Ma aaa 


orrect answer for each of the following sentences : 


als are characterized by --- 


e atomic radius. 


: 3: As and antimony Sb are similar in «=-= 
th from the fourth period elements. 
th from group (5A). 

ng better electrical conductors than the o 


ar quantum numbers of the last electron in 


ther metals. 
the atom of each of them. 


d . H " 5 t 
the substance which dissolves in water forming an alkaline solution ? 
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9 of Elements 
| 3 The Periodic Table and Classification 


` + andn A8 a (0N) re 
(8) Zine oxide reacts with caustic 8 


a amphoteric oxide. 
b acidic oxide 
© basic oxide. 


il neutral oxide, 


(6) In the opposite figure, === s 


a. the attraction of O% to H* ion increases. 


b. the attraction of O% to Nat ion increases. 


c. the strength of the bond between O^- and Nat increases. 


d. an ionization occurs, and an acid is produced. 


(7) The strength of the oxygenated acids depends on the number of the ....... 


| à. hydrogen atoms, 
b. oxygen atoms linked to hydrogen atoms, 
€. Oxygen atoms unlinked to hydrogen atoms. 


d. hydrogen atoms unlinked to the nonmetal atoms. 


a. H,SiO, 
b. H,PO, 
c. HSSO, 
d. HCIO, 


with sodi i 
(3) The dissolution of Potassium lathes sodium hydroxi He. 
In w, 
|. (4) The reaction of sodium Oxide wj h ne 
Li 


hydrochie: 
(3) Zinc oxide is an amphoteric « í Ydrochloric. acid. 
Xi 


Open book questions 


: Multiple choice questions (of E 


id nonmetallic property 


8 8 EB 


(kJ/mol) 


First ionization potential 


e 8 


123456789101 
Atomic number 


talloid 
o the following sets of elements includes a nonmetal, a metal and a metallo 
of the follow 
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H " " i 
E: The Periodic Table ts the electron configuration of the ne 
E Which of the following choices ol i 
active metal and the most à n 
| Choices 
T @ 


|_ © 


i 
(J Nitrogen gas is less active than fluorine gas, because ....—— 
an that of fluorine. 


(3) the boiling point of nitrogen is less th 
(5) the molar mass of nitrogen is less than that of fluorine. 


© the atomic radius of nitrogen is larger than that of fluorine. 
@ the clectronegativity of nitrogen is higher than that of fluorine. 


The opposite figure represents 1t. P. 
a section in the periodic table : 


What is the letter which refersto |B| | | a 


the element that is characterized 


by having a small atomic radius 
and not conducting electricity ? 
G)A (58 
©c @p 


Acidic and basic property 


øJ Element (X) reacts with oxygen forming a gas whose aqueous solution turns ' pt 


— wp via red. What is the location of (X) in the periodic table ? 
Choices id 


(a) 
æ) 


~ 168] 


x => [= Lesson Thee g — 


es of some nonmetallic elements are : 


of its oxides dissolves in water forming a strong acid. 


Sulphur 


(1) and (2) (1) only 


(1) only (1) and (2) 


(1) and (2) 


site table shows some elements of [3° period | 

moa] ar] Si [P| S 
— Can [at period | Ga | Ge | As | Se | 
odic table. 
are) the element(s) of the fourth 

ose oxide(s) dissolve(s) 
ing acidic solution ? 


(1) and (2) 


(1) only 


© Ga and Ge 
@ Se only. 


of the oxides of two elements located in the third period in 
the product dissolves in water 


is composed 
dic table, and after their reaction together, 
ost neutral solution. 

two oxides composing this mixture ? 


The which are : 
Here are six different TEE , : : 


of these compounds ? 


Amphoteric 
compounds 


numbers of the types 


Neutral 
Basic 


compounds 


What is the formula of the oxide of the element (M) which is located in group (34 
in the periodic table ? 
© M,0, (5) M0, 
Ovo @©m,0, 

Why does aluminum oxide disappear on adding a little amount of it to 


sodium hydroxide solution with stirring ? 
(3) Because aluminum 


in the same period by increasing 
the atomic number, 


@ Because aluminum Oxide reacts as an acid with sodium hydroxide 
last electron in the atom of 


=0,m =0 = 
t moz 5 
eS re a uo 


The four quantum numbers of the 
the element (X) are : (n = S 


Which of the following choic 


Its oxide 
is basic 


Choices 


— a 


sakest oxygenated acid in the fourth period in the periodic table is 
(OH), (P) Br0,(OH) 
(0H), @sc0,OH), 


@ Ca(OH), = AKOH), 


HO D HNO, 

* (8) HNO, 
(f Pe ric acid is a... 
C! acid. (b) dihydric acid. 


(S) trihydric acid. (4) tetrahydric acid. 


g Element (M) is located in group (5A). 

What is the probable hydroxy formula of its oxygenated acid ? 

G)wom, (5) MO(OH), 

© MOOH), @ MO,(OH) 

g What is the probable electronic configuration of the last sublevel in the atom of 
the element (M) whose oxygenated acid has the formula MO,(OH), ? 


@3p (b) 3p? 
Ox" OEA 
8 QWhat is the anion which forms the strongest oxygenated acid ? 
| @so> ® cio; © cio; © cio; 
S) From these equations : 
E PhOR),.. *2HNO,4,4 — Pb(NOJ,,, + 2H,0 


| i Pom, + 2NaOH gq) — Na,PbO (aq) * 28,0, 
| Wis concluded that... 
er the basic property of Pb(OH), is stronger than its acidic property. 
| (8 the aqueous solution of Pb(OH), is amphoteric. 
- we as an acid is stronger than its strength as a base. 


Or- O) bond strength is equal that of (O — H) bond. 


i hz | 
< 


if the | 
T) (i) In the opposite figure. aet i 
° E than the bond - ) 
| the electron configuration i p 
| the element (M) may end with the 


| Oz’ @ 2p! 


| Oz sions (C 


The opposite table represents the quantum 
numbers of the last electron in the atom 
of each of (X) and (Y) elements : 
(1) Write the electronic configurations 
of the two elements. 
(2) Which of them is electropositive ? Explain. 


Quantum number, 


(h (ny | ti 


) 


£f) In the opposite figure, 


z y 
replace the letters (X), (Y) and (Z) F E hy 
with what is suitable from HE A 
the clements Mg, ,;Al and ,,K E 2 
and arrange them according to the E ^ 
metallic property. i] 


Number’ 

Aluminum oxide reacts with sodium hydroxide forming sodium aluminate vh 
molecule contains a sodium atom, an aluminum iom d aluminate who 

Write the balanced symbolic equation which re Eee 

aluminum oxide with : Presents the reaction of 

(1) Sodium hydroxide. 

| (2) Sulphuric acid. 


| 
£I) Why does cesium hydroxide ionize a5 a base 
i * While $ i 
& The following table represents the third ClO,(OH) ionizes as an 2^ 
En. ir 


Period į 
| Pe a 
I^ | HA | MA | X In the modern periodic tab 
A B pU = 


0 


(1) What is the number of Oryg » i 
FEEN atoms 


z i Z 
oxygenated acid of the ef nonbonded mda 
(2) Why is the oxide of the e n ty) 5 10 hydrogen in the stron? 

Tent (A) basig 
Oxide 7 
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€ Oxidation numbers 


number is a number that refers to the electric charge (positive or negative) 


om or ion would carry in the compound, whether it is an ionic or a covalent 


tance of oxidation numbers : 


e of positive and negative oxidation numbers in the ionic compounds differs 


) | (In covalent compounds 


A c 

me: l 
Positive oxidation number 

indicates 


of electrons that the atom has The shift of the electrons away from 


the less electronegative atom 


f Negative oxidation number | 
indicates 


fel hat the atom has The shift of the electrons towards 
of electrons that the a! as 


the more electronegative atom 
E to give a negative ton (anion) 
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tion number of 

in most of its 

S +1, except in its 
ds with active metals 
e known as active 
ides, its oxidation 


— — Lesson Four 


Ox! ! Normal | = i s 
T "x Peroxide UPer-) With 
f : oxide fluorine 
L "p iH), Na,O, | Ko, OF, 
l 


Oxidation no. 
of hydrogen 


Active metal hydrides are ionic compounds 

formed from the combination of an active metal 
with hydrogen in which hydrogen has an oxidation | 
number —1 (negative ion). 


| 
The oxidation no. of Na (+1) + The oxidation no. of Cl (-1) | 


In sodium chloride molecule NaCl : 


= zero 
| 


In the molecule [NH4]*[NO;T : 
The oxidation no. of ammonium group (+1) + 


The oxidation no. of nitrite group (-1) = zero 


In hydroxide group OH: 
The oxidation no. of oxygen (-2) + 
The oxidation no. of hydrogen (+1) - -1 


ments, especially the tra 


lculated by knowing the oxidation numbe 


ments have several oxidation numbers which 


insition ele! 
rs of the other elements. 


| 
| 
| 


J At the cathode (the negative «),, 
At the anode (the positive electrode) tele; 
f sodium hydride melt 


during the electrolysis 0 


The oxidation number of hydrog 
acidified water H30 is (+), 
(i.e. a positive hydrogen ion) 


during the clectrolysis of the Acidity 
er 


The oxidation number of hydrogen in Enin 


sodium hydride NaH melt is (-1) 
(i.e. a negative hydrogen ion) 


How to assign the oxidation number of an unknown element in a give, 
compound or atomic group 
E Steps Application (1) Application " 
(@ Write the oxidation number of each known idi a - 
| clement above its atom symbol in the K, Cr, O, (CO 


compound molecule or atomic group formula. 


K Cr, o, (C 


(1x2) (2x7) i- 


@ Multiply the oxidation number of cach element 
by the number of ils atoms in the molecule. 


© Assign the oxidation number of unknown 
element knowing that : 
* The algebraic summation of the atoms of the 
different elements in the molecule equals zero. 


2+2Cr-14=0 C+i- 
2Cr=+12 C= 
Cr=+6 C= 


* The algebraic summation of the atoms of the 
different elements in the atomic group equals 


the charge of the group. 


Im Worked Examples 


o Calculate the oxidation number of : 


| (1) Chlorine in : à; Ch, (b) KCIO, 
(2) Sulphur in : 2 (S09? ‘b)Na,s,0, 


(3) Chromium in : Cr3(SO 4), 
(4) Nitrogen in : (NIL p (O7 


|- 176] 
L —— 3 


s I*CCc2.4. 


0 
- Q-7=9 0243 
; S+(-2x4)=2 
S=-248 S=% 
> GIx2)42s2(5,; 
-4x 3)=0 Wass 
= S=42 
» 2Cr+(-2x3)=0 
a= = 2Cr=36 ~Cr= +43 
[e J îs an ionic compound which consists of two atomic group 


ion number of nitrogen in each of them is different. 


» N+ xd) 


. N+#(-2x2)=-1 . N=-144 oN 


of manganese atom Mn contains 25 protons. 
tron configuration of manganese in Mn,(PO p. ? 


i is: 
on configuration of manganese atom 


1 2* ion is : 
n configuration of Mn^ ton 


e correct choice i5 b = 


C je 
Ba The Periodic Table and Clansificatior 


BBY Tost voursel } TY 
— What are the two ions which form the compound’ ^ia 


^ M p 
Wk" i v OK, ' p 
(e K.P (d) K ' 
Idea of answering : 7 
ium i its c dB 18 iie 
«+ The oxidation number of potassium in any of its compoun 
fe The choices .... Md emn ure excluded. 


^ The oxidation number of phosphorus in KjP is : 


(v e )eP20 


Pe... 
^, The choice .............. is excluded. 
Answer : The correct choice is „s 


) Worked Example 
The opposite table shows the oxidation 
numbers of three elements A , B and C 


in a compound. 
| What is the probable molecular formula of 


thís compound ? 
(a) A (B.C), O AEC, 
| fc) ABC.) © ABC, 
Idea of answering : 
| sy The algebraic summation of the oxidation numbe; 

ts of the atoms c i 4 
compound must equal zero. oms composing the 


^. The probable molecular formula is the one in Which the algeb 
. c 1 " 
the oxidation numbers of thc atoms equals —- gebraic summation of 


| 1 ———L 
|a) A (B,C | (42.73) 4 (45 «4 42)4(-2 59) 7 
fol | " 76*40-4- 

(hy ABC), | 0273)*65»2)« (2,4, +42 
l —_*"*2)=6+10-16=0 


; The correct choice ish 


Answer 


- ES 
~~ Lesson Four 3 


oxidation number. is that they can help US in det 

i , r sin ini 
occurring to an clement during the chemical p i EOM e" 
i eaction. 
| In the chemical reaction 


asansferring EOF elec 
= 


= n 
Metal Gc 


Ey 
one or more electrons 


© Nonmetal 


The nonmetal gains one or more electrons 
(undergoes reduction), 


+80 its oxidation number decreases 


n number increases. 


his case is the reducing agent, | The nonmetal in this case is the oxidizing agent. 


Oxidation - 
It is the process of losing electrons resulting in 
increasing the positive charge S 


_ = 


jim -6 -5 -4-3 -2 -1 0 +142 +3 +4 +5 +6 +7 


Reduction — — Bu 
It is the process of gaining electrons resulting in 


decreasing the positive charge 


fion-reduction process involves changing in the oxidation numbers 
tion- 


In the balanced - 
s Number of the 
of the moles of electrons _ b mein 


Tost by the metal (M) 


moles of electrons 
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Ho EMEN s 


tm the equation : 4AI + 30, —+e 241,0, . when aluminum atoms lose 1 mol 


of electrons, so axygen atoms 

8) gain 4 mol of electrons (b? gain 12 mol of electrons, 
b 
©) lose 4 mol of electrons. ©) lose 12 mol of electrons. 
ideo of answering : 


77 No. of moles of the electrons lost by aluminum = 


7. No. of moles of the electrons gained by oxygen =... 
Answer : The correct choice is .............. 


E Worked Examples | 
O Each of the following changes represents either an oxidation or a reduction reac 

except 

© C0, ——- co (5) cio —. cio? 
€ NO, — NO, 


(8) V0, —- v0; 
Idea of answering : 

A 2a 23 : 2 e 2 24 
à co, — co : © (0y —. (ċ10;) 
C+(-2x2)=0 C+(2)=0 : C«(2-. Cl + (2x3) 
[e C=+2 : Cl=+1 Ccl=+ 
a H ry 
— Reduction process —J NS onia process — 

* Carbon underwent a reduction process, 


; V Chlorine underwent an oxidation pro. | 
as its oxidation no. decreased from to +2 : 


as its oxidation no. increased from +! 


~<. The choice @) is excluded. “` The choice (6) is excluded. 
ee ee 
7 P 2 2-2 
Q N,0, — N 
2N +(-2 x 4)=0 N+(-2x2)=0 
2N = «8 
N=+4 N= 44 


« Neither oxidation nor reduction occurred, because there js no change in 
the oxidation number of nitrogen. 


- 


V Reduction process 
process occurred to iron. 
oxidation number of iron 
from +3 to 0 


D vin the following reaction : 
Cr,0, + 6FeCl, + HCL —> 


+ 2Cr+(-2x7)=0 Cr+(-1x3)=0 
Es 2412 

| Cr 46 
— 


Cr=+3 


et ion process Occurred to chromium. : 
because the oxidation number of 
chromium decreased from +6 to +3 


COs 


Coegtnd»=@ 


co 


Caa Cee 

SC Ovidii NIS NDA 
Oidabsern process cocurtedd Io e ivan. 
where the oxtchttion number vl vary 


increased Prom e? to d 


change (whether oxidation or reduction) that occurred te each of chiemlum 


IKEL 2CrCl t OFECL 710 


$ zl '-4 
FeCl, — ECL 
Fee(ix220 — Peet-Ix ot n 
Vest 


Fe =+2 
! 


Ui Oxidation process 


Oxidation process occurred to iron, 
sc the oxidation number of iron 


increased from 4210 (3 


becau: 


} 2 The Periodic Table and Classification of Elements —————— — — — 


(Q What are the oxidizing and the reducing agents 
| ? 
in the reaction: 2H;$ +50, ——» 2H,0+3S 


Cholces Oxidizing agent Reducing agent 


Idea of answering : 
* Sulphur in H3S underwent an oxidation process, 47 
H,S — 
as its oxidation number increased from -2 to 0 z 
^ P (+1 x2)+S=0 
7. H5S is the reducing agent. 
S=-2 

7» The choices (@) and (5) are excluded. Oxidation 
"t Sulphur in SO, underwent a reduction process, 7-2 

as its oxidation number decreased from 44 to0 s% " 
+. SO, is the oxidizing agent. $*C2x2)0 

S=44 $=! 


ae: 
Answer : The correct choice is @ N Reduction 


© Deduce the values of "n" in the following reactions . m 
(1)S* ne — s> 

(2)2Br" -25 — Br, 

Answer : 

(1)64(nx-1)2-2 , 6-n=-2 


(22n-(2x-1)-0 , 2n+2=0 , m= 


Lesson Four 


à tal number of electrons in the anion (SO. 4 IS=16,0=8] 


ditional method : 


ctrons of the element atoms = No. of element atoms x No. of electrons in each atom 
ectrons of sulphur atoms = | x 16 = 16e7 


ectrons of oxygen atoms = 4 x 8 = 3267 
no. of electrons of sulphur and oxygen atoms = 16 + 32 = 48e7 
inion carries 2 negative charges (i.e. it gained 2 electrons). 


no. of electrons in the anion = 48 + 2 = 50c^ 


dation number method : 


ition number of oxygen O 2 2 


Ilion number of sulphate anion (S04 =-2 
5+ (4 x -2) 

248-46 

tion number of sulphur S in this anion = +6 
Felectrons of SÉ* = 16-6 = 106 
electrons of O% = 8 + 2 = 10€ 


10. of electrons in the anion = 
; 10 + (4 x 10) = 506^ 


j of O7= 
Felectrons of S& + (4 x No. of electrons 


E "me 
The correct choice is (b) 
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ncipal concepts in the legs 
jj! 


E Choose the correct answer for each of the following sentences : 


(1) The oxidation number of hydrogen equals (1) in --------- 
a. CaH, 
b. H,O 
c. HO, 
d. HCI 


(2) During the electrolysis of all the following compounds, hydrogen gas evolves ot 
the anode, except ...—........ 


a. H,O 
b. CaH, 
c. NaH 


d. LiH 


eee 


number of phosphorus in phosphate ion (PO,)® is + 


of the following reactions represents an oxidation-reduction reaction ? 


+H,SO, CuSO, + HO 
D, + 2HCl ——~ CaCl, + H,O + CO, 
D. 2CP* + 3S + 7H,0 


(2) Oxygen in: 
(a) KO, (b) Li,0 


(4) Sulphur in : 1 
(a) NaSO} — (b) (SO ] 


ave two oxidation numbers ? 


i h 
n which nitrogen 
f What is the compound in W © NHNO, 
(@) NaNO, @ NHN, 
(NH,C . 
8 h of the atoms that have the following electronic configurations, can form 
Which of the Mis nik? 
the highest number of oxidation states In different ppt 
,3d*,4. 
@ Ar] 3d! 49 (6) [Ar] vee 
© Ar , 34^, 45 (d) [Ar] 34, 
Æ What is the oxidation number of the transition metal in AL (CrO y), ? 
(«3 (b) 45 
(946 @ +7 
What is the oxidation number of phosphorus in pyrophosphate ion (PO. 
@) +35 5 
OF (d) +10 
Ej What is the electroni ; á 
g ectronic configuration of manganese [z;Mn] in Mn, (SO 2 1 
@ [Ar] , 349 2(SO4)3 
(b) [Ar] , 344 
© [Ar] , 4s? , 32? 
(8) [Ar] , 4s? , 345 


@ The electron configuration of 
@) Is? , 252 , 2p® 
© Is? , 2s? „2p © hilja af 
152 2 
(d) 1s : 2s? , 2p) 


ng Al* jon ; 
— 9n, it loses the last electron from 


oxygen ion in Na,0, is 


When aluminum is Oxidizeg formi 
the sublevel m 


@) Is 


E^ 2p (5 2s 
186 @ 3; 


Lesson Four . 


©) Sulphur, 
(b) Magnesium, 


© Argon. 
£ Which of the following is the strongest oxidizing agent ? 


GF, a, 
(OB G)cr 


© Boron. 


(M What is the symbol of the element which is the strongest reducing agent in 


the period that contains the element which has the highest electronegativity 
in the modern periodic table ? 


© Li (b) Na 

©ar @k 

(E When (MnO,)- reacts and is converted to Mn?* , (MnO) is ........ 
Q) reduced, as the oxidation number of manganese increases. 

(5 oxidized, as the oxidation number of manganese increases. 

(9 reduced, as the oxidation number of manganese decreases. 


(©) oxidized, as the oxidation number of manganese decreases. 


(®© All the following reactions are oxidation-reduction reactions, except ............... 
@CH, + Br, — CH,Br + HBr (E) 2Na + 2H,O —+ 2NaOH + H, 
©3HNO, —+ HNO, +2NO+H,O (Œ CO, + Ca(OH), —+ CaCO, + H,O 


© In each of the following conversions the oxidation number of nitrogen changes, 


@No; — . NO (6) NO, — NO, 


© NH, —+ (NH,)* @ NO, — N,O, 


(D In Which of the following changes an oxidation process occurs to vanadium V ? 


Qvo... vo (9 v,0, — vo, 
| * 23 s 


G 
J V0 @vV,0,— V,0, 


1—+ VO 


hs ~~ 


j The - underlined substance acts as a reducing 
equa EU oCÓ Me 
In which of the following (C0, + C i 


OH), 
(D cao + H,0 — CIO ne = 
(DO +H, —7 t Ho co — i 
= cl, 
statements represen 
chlorine is oxidized. 
rine is reduced. 


0. 
(D In the reaction : CIO, £c : ont 
Which of the following 
(a) Oxygen is reduced and 
® Oxygen is oxidized and chl: 
© Chlorine is oxidized and reduced. 
@ Oxygen is oxidized and reduced. 


The three following reactions take place during thunder storms : 


*N,+ 0,—- 2NO 

* 2NO +0, —+ 2NO, 

* NO +0, —- NO, +0, 

Which of the following choices represents what happens to the molecules 
of the reactants through these reactions ? 


Oxidize 
Reducc 


Reduced Oxidize: 


Reduced Reduce 


( In the chemical reaction re, 
Presented by the followi i . 
in : 
Ni 2HC\,,, g chemical equation : 


——. NiCl 
What does happen to nickel Ni Maui 2(q) + Hy 


(a) Loses le 
(©) Loses 2e ow le- 

Gai 5 
(D In the following oxidation-redy - ns 2e 


2Cr + 3C1 an reaction : 
wq) ~ uy) * LO 

Which of the following | Mw Cr, OF ,« i 
@ch, g loses electrons 7 2 Maq) Chay + 141 aq 


()H,0 (Dei 
(D Cro? 
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a in the opposite redox reaction : Fe% T ie ien Esge ? 
The electrons transfer from. — Fe 4 apt 
AXSES — au-d O 5 5 5 em 
(Fe —* Al © 
| AT 3 Al —— Fet 
© Fe — Fe ue 


f In the process represented by the reaction : CIO- 
Which of the following ab cor 
ing about chlorine is Correct ? 


Choices Electrons 
©) It gains 3 elec 
| g trons Decreases 
It gains 3 electrons Increases 
| s 
© | it loses 3 electrons Decreases 
(d) it loses 3 electrons Increases 


Sulphur can acy as an oxidizing agent and as a reducing agent. 
What is the «c: explanation for that ? 

@) Because suiphur forms sulphur dioxide as well as calcium sulphide. 
® Because sulphur is a nonmetal. 


© Because the outermost level in sulphur contains 6 electrons, so it can gain 
2 electrons or share its valence electrons with other atoms. 
(d) Because sulphur dissolves in carbon sulphide as well as in alcohols. 


When NO, reacts and is converted to N,0, 
The oxidation number of nitrogen ............-- 


(3) increases by 2 (©) increases by 4 
© by 8 @ does not change. 
increases by 
ini ing to the following sequence : 
itric acid i d in industry according 
Nitric acid is m^ - : ng ee 


bers of nitrogen in pte molecules ? 
ement of the oxidation num 
What is the correct arrang 


ts —— 
d Classification of Elemen 


n oxidation-reduction reaction : 


The Periodic Table an 


Chapter 


i a 
(8 qme following equation represents cani 
4H,S0, * MLS* K,Cr,0, — Ih, pai 
2 2 Pih | 
What is the number of sulphur atoms which ar j Q 
i in this equation ? ; 
an oxidation process In this eq - : 
l 
a)l | 
i 4 @7 c 
i its compounds is (-1) 
( The oxidation number of element (X) in most of i 


ele y Is X 
when it combines with ment (Y), t ]e' form a compound its formula Y^ 


K,SO, + 3S + Cr(SO,.), 


in thi is (+4) 
and the oxidation number of (X) in this compound is (+ 


| What are the two elements (X) and (Y) ? 


(Y) 
Choices | 0 ~~ ~ | 
G a F | "uu . — 
Le] a — 
© c  — —— 
© c | o 
£7) The table shows the first four ionization potentials of the elements (X) and (Y) : 
1" ionization 2" ionization 3" ionization 4'^ ionization 
Element | potential potential potential | potential 
a Laat 
(x) +590 kJ/mol +1145 kJ/mol 


+4912 kJ/mol +6491 KJ mol 


5 (v) | KE +131 4 kJ/mol +3388 kJ/mol +5301 kJ/mol +7469 KJ mo 
Which of the following describes the elements (X) and (v) ? 
| On the combination of .….. 


Cs) element (X) with hydrogen, the Oxidation 
í 


: number of hydrogen is +1 
W element (Y) with hydrogen, the oxidation number of hydrogen is -1 
nt (X) is redu 


(© element (Y) with clement (X), eleme, 
element (X) with element (Y), clement (Y) acts as 


@ 


ced, 


an oxidizing agent. 


m" T —— AY ro 

k ng equation, the Coefficients w, y y 2 are whol a 

i; + [XIMnO; 4 [Ir "P ole numbers : * 

" liue it — Won; (XIMno, «[Zitt o 
owing represents the Coefficients w, x andY? 2 


converted to (BrO,)* ion. 
sion an oxidation or a reduction ? Explain. 


oxidation number of zinc in sodium zincate. 


the oxidizing agent and the reducing agent in the following reaction : 
2H,S * So, —- 2H,0 +38 


ng figure represents a section in the modern periodic table : 


"i T—- i 
: A ig 
Soi TIIIIIILLLLL---— 
illustrated elements : 

terized by several oxidation states, 
xidation state -1 in the active metals hydri 


with mentioning them. 
des. 

figure : represents the surface 
ium nitrate crystal, determine 


umber of nitrogen in : 


of 4 elements : 
| (y Which of the elements shown in 
the table : 
1. Reduces hydrogen upon 
combining with it. 
(0 idee strongest oxidizing agent. 
(2) What is the oxidation number of element (Z) 
when it combines with element (W) ? 


| 


Un 
ry < N 
imr ^ Ne > 

inte. 


$ correct answe 


r for the questions [1] t @ 


nd period, on moving from lithiu 
ic size decreases, 

tion potential decreases, | 
tronegativity decreases. | 
| charge decreases, | 


m to fluorine, 


different elements : 


following statements is correct ? 


is located in the 
n i i ber 80 is loca i ; 
mn ted in the 6" period, group (2B) 


H sd, 6s” is located in 


6'" period, group (LB) 


^ " is loca 
ment with the atomic apii a V: [Xe]. 4f 
nt with the electronic configuration: 


li 3d, 4s, 4p! is located in 


»uration : [Ar 
t with the electronic configurator l 


Xd, group (6B). me -" 


Qut 


Ne ee m 


fication of Elements 
A -qne Periodic Table and ides an react with both acids and alkalis ? 
what are the two metals whose 07 (Me Al 
(a) Na Zn © "EZ 
OMe. Be uu 
which of the following represents the correct order of these acidic oxides a Cr, 
to the strength of acidity ? 
@s0,>P 0,> S0,» ALO 3 
© P,0; > $02 > SiO, > A103 
© P9,» ALO; > SO, > SiO, 


@ Al,0; > SiO,” P,0, > $0; 
following represents the prope 
ities of these elements ? 


@ which of the r ascending graduation of 
the electronegativi 
(S«P«N«O 
(B) P«S«N«O 
(N«O«P«S 
© N«P«S«O 


Which of th i 
© of the following represents the correct relation between the atomi: 


and ionic radius ? 


[s 
í d 3 Cs Cs 
E E D) 
KE 
g ) C ) 
© Which of the followi 
ing oxygenated acids has the lo 
west Bl m value ? 


us | 


ee oe CC ee 


we following statements is correct ? 


and actinium do not belong to lanthanides and actinide: 
S S. 


Whose atomic number is 31 is located in the third iod 
period. 


configuration of Co does not follow the system : ns! 


3 (n " Ix 0 
ides are synthesized. 

Vis located in the fourth period, group (15) in the modern periodic table. 
ie following represents the electron configuration of the last energy level 


half filled and s orbital is completely filled. 

jis completely filled and p orbitals are half filled. 

5 are occupied by electrons and s orbital is half filled. 
are half filled and s orbital is half filled. 


following graphical figures represents the graduation of the atomic 


elements of group (1A) ? 


5 E E pe 
3 3 3$ y 
E 2 E 
Number of protons Number of protons. Number ote protons 
3 d 
© © @ 
i TTD UU A "Ó98: 
table shows lonization potential (kJ mol 
nization potentials oí | first Second Third Fourth ^ Filth 
4738 | +1451 47733 410541 413629 
number of the group of 
3 t n ? 
in the modern periodic table ? 
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—_ 
@ What Is the agent 


(d) Ag ! | 
(D which of th following oxides react together when dissolved in water ? 
(i Which of the 


(3) ALO, .2n0 
(b) Na,O . MgO 

© Na,0 . P,0, 

@ SO, . P0, 

action: 2NaCIO —A— 2NaCI + NaClO, 


(O In the re 
Which of the following choices represents the oxidation numbers of chlorine 


in the three compounds ? 


Choices 


(@ The electronegativity of aluminum 13A is similar to 
the electronegativity of 


(5) barium PU 
(b) beryllium 4c 
(© ) magnesium ji Mir 


61) strontium Sr 


106] 


Vii nested en The chap 
allowing graphical figures represents the mme ot the unpaid 


orbitals of 3p sublevel in the elomonts at the third period in 
able ? 


| >f * f 
} j ü i 
| Fi 3l BE 
. 84 g i 


. 
Number of protons Numbi of notos Naber at m 


(^) 6) Qn 
wing equations : 

Alt -w 

Al =x 

AM ey 


AM =? 


aye 


cas 
B rie parodie Tbe d shige thon that in AP* 


(21) (1): Number of protons in Mg a "Ti and AP* is higher than the number á 
Number of neutrons in each 
(2): Num 
" dw 2+ and AI^* are similar. 
electronic configurations of Mg" 2 j 
7 3+ are equal. 
"di of neutrons in both of Mg2* and AI'* are eq 
nc 26u152* ions ? 
a mes se statements represent malt and 26g ions 
Which of the 
®© (1) and (2) only. 
(©) (1) and (3) only. 
© (3) and (4) only. 


@ (2) , (3) and (4). 


(22) The following table represents the four quantum numbers of the last electron in i 


atoms of two elements (X) and (Y) in the excited state : 


EET T ENINCNE 


The electron of the atom of 
element (X) 


The electron of the atom of 
element (Y) 


Which of the two elements when it becomes in its ground state, its electron v 
have four quantum numbers identical to those of the excited electron of the o 
element ? Explain. 


3 Ex 
y figure represents ee ee ? 1 
the periodic table : 


he block of each of A and p y 


ron configurations of two of the elements of the fourth period. 


ublevel d in each of them contains 5 unpaired electrons. 


EH c | The Periodic Table and Classification of Elemen» 


@ What is meant by that the bond length in NaCI 2.79 À? 


© The opposite figure represents 


the first ionization potentials of 


some elements of the second end 

the tard periods. 

Why n the first ionization potential of neon "n k 
bogier than thet of vodium ? a 


Atom mmer 


ha L e e 
About the curriculum 


DI CHE Hirst lerm 


| Answered 


—e Choose the correct answer for the following questions : 


J 
o The properties of the cathode rays differ from those of alpha rays in 


D that they can be observed through flashes, 

that they both move in straight lines. 

that they both are particles. 

the direction of their deflection in an electric field, 


(c) €.) C7) € 


© Bohr's and Rutherford's models are similar in that .......... 
M 
| 2) the electron can gain a quantum of energy. 
D the electron can not be found within the regions between the energy levels, 


the electron orbits the nucleus in definite constant orbits, 


4) ©) ¢ 


©) the electron is a negatively charged particle, 


Which of the following properties is not among those of the line spectrum ? 


je 


@) It consists of coloured lines separated by lighted areas, 
6) It arises from the return of the excited electron to its level, 
| © It is produced through heating the atoms of the elements in the state of gas or vapour, 
© Each element has a characteristic line «peciruin. 
( [4] The opposite figure shows the probabilities of finding ï 
~ 
| the electron in the atom. © ‘) » T y 


The most accurate choice is ... . 
© B,C and D are consistent with Bohr’s model, 
© A.C and D are consistent with the modern atomic theory. 


; B. C and D are consistent with the modern atomic theory, 


<, A. B and C are consistent with Bohr's model. 


P. Among the modifications of the wave mechanical theory on Rutherford's model 


X) that the nucleus of the atom is positively charged, 
7, that the atom is electrically neutral. 
that the atom is not solid but contains a vast space, 


the probability of finding the electron in the spaces around the nucleus 


Questions of 2021 Exam 


the values of the sublevels of à principal energy level are up to 2 


This principal level is 
(b) N 


DM 


I 
k 
Ihe electron configuration of an atom ends with the sublevel 44^, the number of 


orbitals which are occupied by electrons in the principal level n= 4 is 
(hyd 


the 
)7 


4 
h (4)5 


[1] M l= 2, then the values of my and m, of the first electron in the sublevel 


are 
jm 42 . m, [ ! 
my ‘ m, = 4 
jm, ? m, ! } 
meth. m z4 l 


0 Element 18 


4 
First ionization potential (kJ/mol +495 


+145) +4558 


Second ionization potential (kJ/mol) | 


The second ionization potential of element (B) is much higher than the second 
ionization potential of element (A), this is attributed to ............... 
©, losing 2 electrons from the principal level L in (B). 
^j breaking the principal level L in (B) and the increase of the positive charge. 
“breaking the principal level L in (A) and the increase of the positive charge. 

| s losing 2 electrons from the principal level M in (A). 

Q1 elements are located in one group starting from the second period in the periodic 
table, so the electron affinity of the element whose electron configuration is 


h! 2 7 
"o pf s! equals 
53 ^ 
KJ/mol (b) —60 kJ/mol 
-48k T 
J/mol (d) -47 kJ/mol 


NDA 


S 
o 


The opposite table shows the electronic 
configurations of some elements, 

the element which has the highest 
electronegativity is 
@Y 

(5X 

©R 

(32 


Element | Electronic configu ration 


[Nel 397 3,5 


[pNel:3? 397 ~ 


[gArl : 46? 3a! gs 


MEM tt 
lcKr] : 5s? , 4a!” 5p 


ae 


© The opposite table shows 


| Element Quantum numbers 
the quantum numbers of | X n=3,=0,m)=0,m =] | 
the last electron in z 
the atoms of some elements. | Y jn=2,l=1 a aii mend 
Which of these elements is electronegative ? | Z |n=2,l=1, m=-1,m, zd | 
5 | R n=3,l=0,m/=0,m,=—1 | 
X 


This means that element (X) is located in the are In 
(2)8 
(ui 


Qo The opposite table shows the outer electron 
configurations of some elements, 


®© 10 


(4) 9 


Which of the following is correct ? 

@) HC is more acidic , and (A) has 
the largest radius, 

(5 HB is more acidic , and (C) has 


the largest radius. 


(c) HC is more basic, and (B) has the smallest radius. 


(d) HB is more basic, and (A) has the smallest radius. 
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gf!” , sat 
g 
The outer 
Element electron configuration 
A 4s! 
B 3p | 
ra 4p! | 


a Sa 
estimated in angstroms. 


Which of the following is correct ? 
© Element (C) has lower electron af finity than el 
(b) Element (A) has lower electronegatiy ee 
(©) Element (D) has higher electroneg 
@ Element (B) has higher ioniz 


P their radii are 


i t (A). 
ity than clement (B), 


ativity than eleme 
ation potenti 
© Assisted by the opposite diagram which 

shows the values of the first ionization 600 


nt (C). 
al than element (D). 


potentials of elements of the same group E 500 
in the periodic table. E 400 
The element with the highest metallic 35 300 
property is ............... E i 300 
Ox £ 


100 
®z 0 Element 
©v V WX I1 
@w 


(9 The opposite table shows pe | 


| Element SESESE | 
the electronic SIUS aar PS p 
of the last sublevel in | the last sublevel 


some elements. 

Which of the following is correct ? 
@ (B) is a nonmetal and its electron affinity is high. 
© (C) is a metal and its electron affinity is high. 

(c) (A) is a nonmetal and its electron affinity is low. 


(4) (D) is a metal and its electron affinity is low. 


@ According to the equation: X +e ——» X + High energy 
Among the Properties of element (X) that ............... 
its oxide is amphoteric, and its ionization potential is high. 


its Oxide is basic, and its ionization potential is high. 


ils oxide is acidic, and its ionization potential is high. 


its oxide is acidic, and its ionization potential is low. T 


1 Electron affinity 
pm opposite curve shows the graduation in , 


the value of electron affinity of 4 elements in 


the third period (not in successive groups). 

The correct order of the oxides of these | 
elements relative to the acidic property is .. . weer — 
a)2«Y«X«W 

DX<Y<Z<W 

©z<Ww<X<Y 


DW<X<Y¥<Z 


D You have the element (X) which is a representative element, and their probable 
ionization potentials are : 


Kie , AH =+ 500 kJ/mol 


eX eX +e , AH = 4 675 kJ/mol 


eX? eX +e, AH = +8780 kJ/mol 


Then, the element which precedes it in the same period is located in 


(a) the first group A 
(5) the second group A 
© the fourth group A 
@ the third group A 


D Three representative elements X , Y and Z are located in one peri 
three different groups, 
the formula of the oxide of each of them is : X0, YO, a 

fhe correct 
Z>X>\ 
> I>Y 
X»Ysz 
2>Y>X 


ae 


‘ler according to the atomic radius of 


css ibe coget anemes foe Ses Sawa quetiona( 


b 

In " he equat 
which of the 
© Nitrogen U 
© Chlorine un 


e equation : 2FeClaq) + HS) (aq) 
h of the following represents the previous reaction ? 


ion : HCl) T HNO3(4q) NO, +3 Clay *H,0 
following represents the previous reaction ? fd 
ndergoes oxidation process. @ HNO, is the reducing agent. 
dergoes reduction process. @ HCI is the reducing agent 


——» 2H 
Clag) + 2FeCl ag + S 


In th 
whic 


( FeCl, is the oxidizing 4 
occurs to sulphur. 


gent. 


® Areduction process 


@H,S is the oxidizing agent. 
(d) An oxidation process occurs to iron. a 
l © Three different elements, their radii are ordered as follows :X>Z> Y, these 
acids : HXO, H,YO p HO, 


elements form the following 


What is the correct ascending order of the strengths of these acids ? 


H,YO, < HZO, < HXO 
@©H,ZO, < HXO < H,YO, 


(5) according to the type. 
@ in acidic medi 


Gi in water as a salt. 


Qi in basic medium as a 


) In helium atom He, 
G) the values of th, 


tu er: "m 
mis m number are si 


quantum num 


> the electronic configuration of the element (X) ends as follows : ns! , (y ji, 
The ele 
o and its electrons are distributed In 5 principal levels. 
i is element ? 
the atomic number of th 

tg - 

6 n (4) 42 
| 4 
Sr element is located in the fifth period, group (2A) in the modern periodic table, 
"e of the following represents the electronic configuration of its ion ? 


@ [Ar] , 4s? , 34 , 4p? (b) [Ar] um 

©) IKr] , 55? , 44! , 5p (4) [Kr] , 5s 
In terms of the opposite table, Wand Vor Ea 
` if the length of the bond (C — Br) Bond length 128À "TT 

in CBr, 2 191À 

What is the length of the bond in CF, ? 

@ 1.14À (5) 1414 

©o77A @0.04A 


© Four ions : ,,M* , P > A d ; yr" 
What is the correct ascending order of their atomic radii ? 


@2Z<Y<X<M @Y<Z<M<x 

()X«M«Y«z (Zz«Y«M«x 
(D Which of the following choices is correct for the elements 19X and mi ? 
| @ It is easier to reduce (X) than (Y). (O) It is casier to oxidize (Y) 


© Both (X) and (Y) can be easily reduced, @ It is easier to oxidize (X) 


(11) The opposite table shows some properties 
: 


| of the elements (X) and (Y) which are 
| 
lonizatio 
Oxidati 


located in the second period in the periodic table, 
Which of the following statements is Correct ? 

(a) Element (Y) is located in group (6A), 
(©) Element (X) is located in Broup (2A), 
© Element (X) is located in group (6A), 
@) Element (Y) is located in group (2A). 
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SYlevelq o 9 2625 
Ntains € ™ 
(a) an amphoteric oxide Thien 
(€) a neutral oxide. © “n acidic Oxide 
©) 8 basic OX 
ide 
(13 The highest amount of energy is releaseg When the exci 
atom transfers from tien mo 
n of hydrogen 


(a) the orbit M to the orbit L, and the location Of this elec 

(b) the orbit N to the orbit M, and neither the location is i be determined 
can be determined precisely, © Speed of this electron 

© the orbit L to the orbit K, and this electron has a dual nature 

@ the orbit L to the orbit K, and both the location and the s; à; 


can be determined precisely. 


Peed of this electron 


(14) Element (X) is located in the group (4A). 

Which of the following its electron affinity is the highest ? 

@x (Ob. (x @x- 
6 On comparing the properties of the elements of the group whose electronic 
configuration ends with ns’ to the properties of the other elements, it is 
noticed that ............... 

(a) their oxides are basic and their electron affinities are high. 

(6) their oxides are acidic and their electron affinities are low. 

© their oxides are basic and their electron affinities are low. 

© their oxides are amphoteric and their electron affinities are high. 


(16 What are the values of both principal and magnetic quantum numbers of 
the penultimate electron in sodium atom Na ? 


@nz=3 + m=+2 @®n=3 , m=-l 

(0222 , meas @n=2 , q=- ad 

The opposite table shows à T^. .| 

the radii 2a EI 

he radii of four different atoms. 134À | 211 Å [0734 1744 
om 5 . 


hi element among these elements 
as the hi 
M he highest electronegativity ? 


QA 
C (B 
©c DD 


@ The modern atomic theory agrees with Rut 


© The weakest metal in the group (IIA) in the periodic table is located in 


nos period. (b) fifth period. 
© seventh period. @ second period. 
(D What is the type of the elements in which the electron configuration ends with 
ns? „np? 
@ Representative. (b) Main transition. 


© Inner transition. @ Noble. 


(20) In the equation : MOH MO” + H* 

If the values presented in the following choices represent the first ionization 
potentials of the first four elements in the same period «with no particular order, 
What is the value of the first ionization potential of (M) ? 


(2) +580 kJ/mol (©) +1400 kJ/mol 
© +780 KJ/mol CD +520 KJ/mol 

D The probability of the presence of the electron around the nucleus is represented 
Byns 


©) the orbital and the electron cloud. | 
(5) the quantum and the line spectrum. 
©) the line spectrum and the orbital. 


@ the quantum and the electron cloud. 


© Dalton and Thomson agreed on that carbon atom 
@ has no spaces within it. 


© contains negative electrons, 


(b) is electrically neutral. 


(d) is a homogenous Sphere. 


herford’s atomic model on 
©) that the atom is not solid, 


©) that the electrons have wave Properties, 


© that it is impossible to determine bo 


© 


th the location and the speed of the electron 
together Precisely, 


the i 
System of the Tevolving of the electrons around the nucleus 


Nuesti, 
ions of 
2025 t 
LZ 


"m e opposite table shows 
é tion otentials e 
the e ioniza P» of = Element 
thre ge metals in the sane period in (tion potentia gy [als 
e modern periodic table PM e f 
[1500 os 


he proper graduation of 


what ist 

the metallic character of these elements ? 

(9) B<C< A (8) E 
c<B< A @A<B<C 


Ds Three elements x,YandZ, their electronic configurations end with 
and the values of their electron affinities are ordered as follows prs 
hà is the correct order of graduation of their metallic angie : Y>X 
y<Z<X (Bz«x«v 
@Z<Y<x 


()Y« X<Z 
*s exclusion principle, the last two electrons which 


*s rule and Pauli 


According to Hund 
have the highest energy in the atom of the element ,,X are different in both 
quantum numbers .....- - 
@ land my (b) n and my 
© m, and l (d) m, and my 
4m that of Rutherford. 


@ Bohr's atomic model diffe 
s difference ? 


What is the postulate in Bohr" 
(3) The electron displays a line spectrum W. 
(b) The electron is a negatively charged mater! 
© The electron does not display a line spectrum W. 
@ The electron revolves around the nucleus in certain orbits. 


ane which clarifies thi 
hen it loses a quantum. 


jal particle. 


hen it loses à quantum. 


Electrone. gativity 


> 
@) In the opposite graphical figure : 


Which of 
tl 
@x hese elements has lower electron affinity ? 4 
Oy 3 
©z 2 
1 
€ " Element 
wxY^* 
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—. 


L | of the energy level which contains , , Panda 


what is the symbo 
? 
sublevels only * (b)M 
| @L (d) K 
| © N 


o he first ionization potential of fluorine (,F) is higher than that of Oxygen 
(@) Then 


because 


49) 


i) number of energy levels äi 8) si KY Len 
1 
bos 


© atomic radius of fluorine > atomic radius of oxygen, 


4) atomic radius of fluorine < atomic radius of oxygen, 


(3) They don’t react together, because they are both acids, 
(5) Al(OH), reacts as a base. 

© They don’t react together, because they are both bases, 
© Al(OH), reacts as an acid. 


@ The electronic configuration of the ion of 2 trivalent metal is [Ar]. 
What is the type of this metal ? 


@ Main transition. 


| 
| 
|. Ohren. 
| 


(_) Inner transition, 


C) Representative. 


o What happens when sodium hydroxide solution is added to aluminum 


rgy levels in fluorine < number of energ i 
®© number of energy levels in flu gy levels in Oxygen, 


hydroxide ; 


@ Which of the following statements represents the ionic compound which has 


the formula YX? 
@ Misa nonmetal, (X) is a metal, 
O 
© Wis located in group (1A), (X) is located in group (6A). 
| (1) (Y) is located in group (6A), (X 
© If the ions A% „g2 


Y) is a nonmetal, (X) is a metalloid. 


) is located in group (1A). 
are of two elements in the same period. 
Which of the follo 
| the electronegati 
g 

ed A<B ® A>B 
| LQASB 


@A=B 


wing choices represents a comparison between 
Vities of the two elements of these ions ? 


E 


" 3 Questi 
s wi o 
0 what is the sublevel in hich the last electron has the $á NS Of 2029 "" 
1 numbers (n 7 2 + (20? ° quantum 
| © 25 (b) 2p 
| © Is (d) 3p | 
j iie orbitals of the same sublevel are different in . | 
arin | 
ie ucleus. | 
] (9) the distance MEM ] (b) the Magnetic quantum ny be 
l * m 
© shape and size. @ the Subsidiary quantum ny | 
; A Mber, | 
} What is the number of orbitals occupied by electrons in an atom in which | 
Ici 


| 3p sublevel is half filled with electrons ? 
| Qr i 
| Qs Qs 
© When an electron transfers from the level K to the level L, it gains one quantum, 
and when it transfers from K to N, it gains .............. 
(2)0.5 quantum. © 1 quantum. 
| ©2 quanta. (d) 3 quanta. 
© Among Heisenberg’s modifications o? Sohr's atomic model .............. 
| Üjitis difficult to determine both tke {ovation and the speed of the electron together 
around the nucleus precisely. 
| Die Space regions between energy levels are not forbidden for the electrons. 
| = the electron is a material particle with wave properties. 


d bot à 3 
J both the location and the speed of the electron can be determined precisely. 


Choose the correct answer for the following questions : 
—a Choose 


i le shows the atomic | Element (A) | (B) (€ | (pi 
o ini iaa $ e grou Atomic radius E) 
radii of four elements in the same group | d 1.96 | 2.27 | 1.52 | 2.48 | 

in the periodic table estimated in angstroms. e ex 


Which of the following is correct ? 

D Element (A) has lower electronegativity than that of element (B). 
5 Element (D) has higher electronegativity than that of element (C). 
© Element (C) has lower electron affinity than that of element (A). 


@ Element (B) has higher ionization potential than that of element (D). 


© Bohr's atomic model is distinct from that of Rutherford in that the electrons in 
Bohr's model 


© revolve in certain orbitals. 


"c in definite constant energy levels, 
© revolve in high speed. 


around the nucleus. 
(3) If the electron gains an amount of energy egusis 
level K to L, so to transfer from the energy ie 


@ lose an amount of energy equals 1.89 eV (©) gain an amount of energy equals 1.89 eV 


© gain an amount of energy equals 10.2 eV 
© The second and third ionization potentials of t 
the following equations : 


“eV to transfer from the energy 
|| M toL It may 


AN " 5 
© lose an amount of energy equals 10.2 eV 


he element (X) are represented by 


2. = 
Ko — XS +e AH = +1450 kJ/mol 
eX% 3+ = 
ar X) ** AH = +7730 kJ/mol 


Iti 


er ionization Potentia] 


@ a metal With higher ionizat 


ion potential 


— muun 


ts (X) and (Y) are located in the sam i i 
M elemen e period, their radii are (0,137 Á | 
and 144 j 


It is possible when the 
~ eleme PTS undergoes oxidation and element (Y) undergoes reducti 
on 


vent (X) i and element CY) both undergo oxidation. 


(X) undergoes re 


y combine chemically that 


| @ 
p) elen 

C 
> element 


„duction and element (Y) undergoes oxidation 
s a L 
nt (X) nor clement (Y) undergoes reduction. 


@ neither cleme 
Bohr's model which was modified by the modern 


atomic theory ? 


"he electron has wave nature only. 


a negatively charged particle. 


(1 


(p) The electron is just 
has dual nature. 


es around the nucleus in an electron cloud. 


© The electron I 


(3) The electron revolves 
@ The opposite table shows the electronic configurations annie keel 
| ofthe atoms and ions of some © -lements. configuration 
| Which of the following choices :«.;;'osents Al- [Ne] 
| the correct graduation of the eic. negativities B% [Ne] | 
| of these elem ? | 
Berts ant 
: D [Ne], 35 | 
(5) B>C>A>D 
()D»C»B»A 
@A>D>C>B 


(3) Each of hyd 
ydrogen and helium contains one energy level. 


Ki 
of the foll 
owing des 
cri 
Y The two eleme ibes the two elements ? 
er pP 
® Thetwo ek ats are different in their line spectra 
Clements 9 a. 
are equal j 
© They qual in the - 
wo elen number of elect :d " 
| ents are dirr, rons in each of them. 
Valence c 5 are different in the princi ‘ e 
On, “elrons, cipal quantum number of their 
et wo element 
S are eim; 
re similar in their [; 
Ine spectra, 


yanical equation to the last electron in sodium atom 


i applying the wave mec 
f nk found that 
aile ty deter" its 


and forti frown the mi 
e electrons OF the energy level i; 


uv 


{cation pre judy in the energy Vel M 


(a) M dn po» 
JUL kus within the energy leve] M 


t) M naves hk 


à jin emen Ww 
an to Hie energy evel Ne 


yer han that o th 
aller losing a quantum, 


(d) M und 


(10) to obtain the h 


qo the third energy 


Gi) Jone n quami jo 


ydrogen atom visible spectrum of an electron which has heen ertek 


level M, this electron must 


— 


nep than that gained 
(h) Jose a quanti which is gained, 


(c) nip a quami. 
(d) Jose i quantum higher than that pained, 


@ ‘the electronic configuration of the element (7) ends with Ap! sublevel, 
Which of the following choices represents 1h nt (x) relative to 
the elements which precede it in the same pe 
(a) A nonmetal with high electron affinity 

(b) A nonmetal with low electron affinity 

£c) A metal with high electron affinity 


(4) A metal with low electron affinity. 


(17) th 
»e electron configuri 
guration of element (X) ends wi 5 2, 4h s 
M (X) ends with the sublevels ; 5s ,4d 50 
: 210) owing choices represents the element (X) relative to 
ye elements which prece í i 
$ ‘ cede P $a i 
Frenne if e it in the same period ? 
d Ys Dante and its ionization potential is small 


(h 
) Ms ozide Is i J j 
mphiote ric and its ionization potential is high 


fi 
) Ms oxide js acidic ; 
idie and its ionization potential is high 


| (d) Hs ozide is acidie and j 
and Ws ionization potential is small 


| he, 27 | ton csar 
from 


Marky [n to , n mM 

Choose the correct answ LE n | ow 
Z er for the Question. LEM Ks 
@ Three consecutive elements x Vanda: AS 

. Mthepeaj 5 m 
if the first element X is a Noble gas Periodic table, oo 
What is the symbol of the ion of z ? 
y 

@ Z (b) Se 

© D (d) z 
0 Here are 4 hypothetical symbols for four elements ions . (7*1 B-J C pas 

). 


Which of the following statements represents all these ions ? 
(2) The number of electrons in each of them is higher than that of the protons 
(b Their nuclei contain the same number of neutrons. 
© Their nuclei contain the same number of protons. 


@ The electronic configuration of cach of them is similar to that of the nearest inert gas 


9 Element (X) burns in air forming white powder which when dissolved in water, 


it forms a solution turns the red litmus paper into blue. 


What is the probable name of this element ? 


©) Sulphur, (b lodine. 


© Carbon, (d) Magnesium. 


9 In which of the following ions the electron cloud has the largest size ? 
Os (B) AP* 
© Be% @ N3- 


9 mari l 
at is the number of electrons lost or gained by nitrogen atom 


in this i xs I 3 ectron: 
Conversion Š NO. 2 : woe 
It] Ses 
OSes one electron. $ i - | 


It pai 
Bains one electron. (d) It gains two electrons. 


us aaa eget a. 


x 
with aufbau principle ? 
© which of © a 


am GERI 
om mAH @ GH 


@ which of the following 
| the element whose ato 


the following is incompatible 


represents both the location and the block of 


mic number is 24? 


' Choices | Period | Group | 
| I— — 
TENE- 
(b) 4 6B 
| (c 6 4B p 
| VU E PO 
©) 4 6B p 


(3) What is the number of the elements which may form compounds but with great 


difficulty in the fourth period in the periodic table ? 

Gi 2 OL 

© What is the number of the elements in which the orbitals of 4d sublevel contain 
one single (unpaired) electron or more in the ground state ? 

(7 (58 


uil @ 10 
© Which of the following choices represents the electronic configuration of the atom 


which has higher electron affinity ? 


"^s H 2 
3) [N a 
Ol gar $^ 1 (5) [Ne], 3s? , 3p? 
c) [Ni r I 
| © [Ne], 3s? , 3pf , 345 , 4s @ [Ne], 35? , 3p* 
Which of the followi i 
© : ollowing elements has the highest electronegativity ? 
a) oM ©) i 
145i 
Za @ 
(D which of th a 
A ich of t| e following eleme 
s nts has the irst ionizati 
"ja lowest first ionization energy ? 
© 3A! e 


(3) si 


. : Exam Mog, È) 
@ which choice does represent the correct a 


graduation in increasing the 


property ? Metallic 


© Si«, MIT 


14 (b) 3^5 < isP« WN 
© Al < di <5,Sb 
l l © asBr « Se < yas 


. = + 
© Two ions (X^) and (Y*), both have the same electron Configuration [Ar]. 
Which of the following statements represents the two ele 


Ments of these ions ? 
X) equals half that of element (Y), 


® The electronegativity of element (X) equals that of element (Y), 
© The first ionization potential of element (X) is lower than that of element 


@ The electron affinity of element (Y) is lower than that of element (X). 


@ The atomic radius of element ( 


(Y). 


(15) Which of the following transitions in an atom of hydrogen 
produces a photon with the highest energy ? 


(3) (023) —e (n= 1) (b) (n 2 5) ——e (n 23) 

© (n= 12) —— (n= 10) (d) (n 2 22) —— (n= 20) 
(16) Which of the following represci:: 25 electron configuration 

of an excited atom ? 

©) Ig AF j 2p! (b) 152,252, 2p? 

© 1 , 28? , 2p? , 3s! @ 1s? , 257, 25? 


@ In the reaction : CIO; +5CI- + 6H* — 3Cl, +3H,0 


What are the oxidizing and the reducing agents ? 


[Choices | Oxidizing agent Reducing agent 
© cr GIO, 
© clo; cl 
[am el x» 
© Clo; H* 
Lt 3 : d 
© cl H* 
— M] 


eee | ES E sa 


(is) Which of the following elements atoms in its ground state could have an electr 
On 


with the quantum numbers : (n = 3 l= 2 ‚m= 0 jm = +h ? 
© , Na ©) 12M8 
sP (2) V 


® 6 g of carbon react completely with 16 g of oxygen gas to form 22 g of co, 
What is the mass of co, which is produced from a mixture formed of 24 g 


fam 


of carbon with 100 g of oxygen gas ? 


(2) 40 g (b) 44 g 


(€) 88g © 112g 

eo] All the following are deflected by the effect of the charged plates, except... 
(a) hydrogen atoms. 
(5 cathode rays. 


© alpha particles. 


@ protons. 


C What is the name of the halogen witch i 
the periodic table ? 

(@) Chlorine ,,Cl 

©) Iodine 53! 

© Bromine „Br 

@ Astatine gsAt 


‘ocaied in the third period in 


M. 


@ Deduce with explanation the oxidation number of the representative element whose last 
electron has the quantum numbers : (l =0,m, = -45. 
S p^ 


site table shows the quantum [Quant 
um numbers 
d (ny | [a r 
) 


CN oppo 
mbers of two different electrons in - — 
m 
iam: atom. Which of them has iai. | 4lal 4d 
Electron(y) | I-— +4 
| d | f) [] d 


ergy ? Explain. 


PEE 
HEHEHE 


c between the number of the elements of s-block and 


(1 1) Calculate the differenc 


the number of the elements of p- block. 


s represents the graduation of the basic 


(5 Which of the following graphical figure 
f the third period in the periodic table ? 


Basic 
property 


property 
qe | Element 
oxide 


Mg Al 
id 
^ ir“ Na Mg Al Si 
igure (1) 
Figure o gg 


m 
property of the oxides of the elements o 


Basic 


ach of the completely filled orbitals and the partially occ 
Upied — 


e What is the number of e 
3 s state of the atom of vanadium element 4,V 


py electrons in the gascou 


in its ground state ? 


@ Complete the four quantum numbers of the last electron in the element (Y), 
Ss 


knowing that it follows the element (X) in the same period in the periodic table : 


Quantum numbers | £8) 


The element (X) 3 


The element (Y) 


p 


, Choose 


the correct answer for the questions [1] : e L 
ET 


is the number of the inner transition elements in both fourth and fifth period 
iods 


what ! 
T inthe periodic table ? 
(5) 14 © 24 @ 28 


©) Zero 
e is disregarded in distributing the electrons of the elements. 


Ca would be located in -++ 
20 
(©) d-block. @) f-block. 


(4) s-block. (b) p-block. 


he atomic number of the e 


(2) jf aufbau princip! 
3 
| 


What is t lement in which the orbitals of 4p sublevel 
] contain the 


highest possible number of single electrons ? 
©) 26 


(a) 23 
(d) 35 


(33 
(a) Which of the following elem: has the highest ionization potential ? 
| QN (5) He 
| (c) Be @ Te 
@ In Rutherford's experiment, upon 


shooting a beam of .............. 
(i) beta particles on gold foil, it is absorbed. 


(b) gamma rays on gold foil, electrons are liberated [rom its surface. 
(C) heli = : 
©) helium atoms on gold foil, most of them are scattered. 


fd) heli ; oi 
) helium nuclei on gold foil, some of them are scattered. 


2 
Un ; 
0 derstanding the movement of the electrons in the atom is based on 


all the following, except ........... 


(a 

Y Rutherford’ ; 
d's exnerime " n 
rd's experiment which proved the presence of the nucleus. 


DTI j 
Yomson's atomic model, 


(© Bohr 
rs mod 
el of atom which is based on hydrogen atom. 


O Set 
rüdinpe 
Pers equation w i 
n . 7 " i 
[ui which introduced the concept of the orbital. 


[223 


3 


id is 
The weakest halogen ac | 
"E (yu (HF races 


o number of the orbitals which can be occupied by electrons in the atoms 


(8) What is th i 
ated in the sixth perio 


of the elements loc 


= 


d in the periodic table, where the electron 


quantum number (m, = +3)? 


has the 
G0 1 (I 3 (c) 5 @ 7 
© One of the students presumed wrongly that the 


in the same atom have the following quantum numbers : 
M qd. 
E] 


e Electron (X):n=4 . (=0, m,=0 .m, 7 


e Electron (Y):n=4 , l=0, m,-0 à m =+} 


two electrons (X) and (Y) which are 


What is the rule or the principle which explains this mistake ? 


(a) Pauli's exclusion principle. (b) Aufbau principle. 
(©) Hund's rule. ©) Uncertainty principle. 


@ Which of the following equations represents ihe electron affinity of 


bromine ? 


a) De + ge CN a -— 
(a) Br — Bray te Soi ka Brgy 
©) Bro) +o ——- 2Br ©) Briw ^0 ——- Brio) 


(11) Which of the following loses electrons in the redox (oxidation-reduction) reactions ? 
(a) The substance which undergoes oxidation. 
(b) The cathode. 
©) The oxidizing agent, 
CD The atom or the ion whose oxidation number decreases 
Which of ing i icati 
® the following is a correct application of one of the postulates of 
Dalton's theory ? 


(a) The atoms of a sample of iron are not necessarily simil 
(b) Hydrogen substance 


ar. 

is fo [ i i 

E rmed of very minute particles called ions 

C hter s "med fr ‘i 
ater ts formed from hydrogen and Oxygen ele 


(4) Carbon and hydrog 
en elements combina 1 
Ycrogen elements combine in different weight ratios to fi f 
compounds. ght ratios to form many 


ments in a constant weight ratio. 


SS 
bsence of magnetic field or electric field which affects th tub 
€ tube of the cath 
ode 


( on the a 
ys the rays 77 
are not formed (b) move in straight lines, 
zd © do not glow. 


g contains the same number of electrons of nitride ion ? 
@ Na* ON, 
@ Ar 


OKE 
transfers from higher energy level to a lower energy level, 


of the followin 


wi 
it produces 77 
(à) an absorption spectrum. © an emission spectrum. 
© a- particles. @ gamma rays. 
chemical properties similar to those of 


(D Which of the following elements has 


Mg? 


magnesium element ,5 
(® Sulphur ,45 (6) Calcium pCa 
© Iron Fe @ Chlorine ,;C! 

i possible quantum numbers of the last electron in 


() Which of the following repres: -- 
nickel atom „gNi ? 
(2)n23, (22, m 2-1 „m, =-4 
()n23,(22,m20.m =-4 
©n=3,(=2,m,=+41 m == 
s 

"aetna. Om =+ 

What is the 

om number of the orbitals of (f) sublevel in the principal level (n = 3) ? 

o 
©s (3 
(297 


0 Which of 
the followi 
Or Owing has the smallest radius ? 


© Nat © x 
(cr 


NET 
D What is the name of CIO; ion ? 


fa citi (b) Hypochlorite ion. 


(d) Perchlorate ion. 


(c) Perchlorite ion. 
D The oxidation number of manganese is +3 in .............. 
o KMnO, (b) Ba(MnO 4) 


© Mn, (d) MnO 


EL 
@ Which of the following represents the quantum numbers of the farthest electron 
from the nucleus in scandium atom ,,Sc ? Explain. 

The first set (n2 3, (22 mj2-2 m =+). 


The second set :(n=4 ,- 0 ,m, 2 0 m, 2 -L). 


(1) What is the difference between the number of representative elements 


and the number of the main transition elements ? 


(2) Shade the location of the eleme 


nt which lies in the fourth period, group GA. 


Exam Modar Bn 
0 The following table represents a section in the periodic tabie 


| 

| ^ 
| 

| c D 

j E 

| what is the hypothetical symbol of the element which is characterized by that 


(1) Its ion carries two positive charges. 


(2) Its electron configuration ends with : 4s? 3d 


a 8 


The compound C! 10, is formed in industry from the reaction of NaClO, 


with HCI 
Which of the former three compounds is the compound in which the oxidation 


number of chlorine is the highest ? 


e Write the balanced symb ^» which represents the reaction of aluminum oxide 


with sulphuric acid. 


9 Here are 4 oxygenated acids : 
| ~co} [ucio] | HCIO HCIO, Y 


Leicseanal. 
99 | 
a. 
| 
J 


Which of th 
s€ acids has the lowest (n) value ? What is this (n) value ? 


vt answer for the questions D : D [ 
~ „the correct ansv 
—e Choose the 


nil 
Qm opposite figure represents the second = 

ionization potentials of some elements. . 

Which of them represents „Li ? i 

Qv " 
b: wxvyz "bna 


(Y 

@z 

(2) Element Q is located in the group (6A) in the periodic table, its nucleus contains 
x number of neutrons and y number of protons. 

Which of the following choices represeris the ion of this element ? 

X+YQ2+ XQ2+ "UN X yp Xq2- 
@**30 (OR Gryg (ON 
© The oxidation number of carbon equal zero in... 

© Cch, (5) CH,Br © CHBr, © CH,Br, 
© Which of the following is an electron configuration of a stable atom ? 
(3) [Ne] 39? , 3p! , 4s! ©) Is? , 2s? , 2pf , 4s? 
© [Ne] ,3s? 3p, 4s @ 15! , 2s! 


@ Which of Dalton’s postulates is still valid up till now ? 
G Atoms are minute particles. 
(5) Atom is indivisible, 
© Atoms of the same element have the same mass. 


IC «of the other 
U All the atoms of the same element are different in mass from the atoms of the 


clements, 


© mie Of these ions its electronic configuration is not similar to that of 
à noble gas ? 


(Gcr (5) Rb* © sr” © Mg* 
228| 


SS. M no! e 


h of the following are the oxidation numbers of nitrogen and chlorine 


whic 
(respectively) in NOCIO, ? 
ease le © +2 and +7 @ +3 and +7 


which of the following represents the correct graduation in the properties of 


the oxides of the elements of the third period ? 
Choices | Na;O | MgO | ALO, SiO, PA05° | | 895 | C10, 
©) Basic Basic Amphoteric | Amphoteric | Amphoteric | Acidic | Acidic 
= 
© Basic Basic | Amphoteric Acidic Acidic Acidic | Acidic 
© Basic Basic Basic Amphoteric Acidic Acidic | Acidic 


© Basic | Basic | Amphoteric | Amphoteric Acidic Acidic | Acidic 


0 What are the quantum numbers (n), (0) of the orbitals which are occupied 


successively by electrons in ali lanthanides ? 

@n=4,l=3 ®n=3,l=4 

©n=4,l=1 @©n=5.f=2 

(D Each of the following matches Paus exclusion principle, except ............. 
© BEE © LII] 

© HT © (T T4 


(1) Which of the following oxygenated acids is stronger ? 


() HCIo, (5) HNO, © HO, @ HBrO 


® Which of the following choices shows the charge and the location of the electron in 
the atom ? 


Choices | Charge Present inside the nucleus 
Negative No 
Negative Yes 
Positive No 
Positive | Yes 


® The line spectrum of sodium contains one coloured line, while the line Spectrum of 
] hydrogen contains 4 coloured lines. 
What does this statement indicate ? 
©) Hydrogen molecule is formed of four atoms. 
® As the power of the spectroscope increases, the number of lines which 
can be seen increases. 
© There are four excited electrons in hydrogen atom. 
©) The line spectrum of sodium differs from the line spectrum of the other elements, 
@ According to the modern atomic theory,.............. 
©) the electron can not be found in the same place two successive times. 


® the electrons need to absorb energy photons continuously to move to 
higher levels. 


© the charge of the electron = 1.602 x 107? C 
(à) it is impossible to determine the position and the velocity of the electron precisely at 


the same time. 

6 Which of the following sets of quantum numbers is not possible ? 
@n=2,(=0.m,=+1 Dns=2,l=1,m=+1 
©n=2,(=0,m,=0 jas2,é=1,m,=-1 

(is) Which of the following represents the sis<ironic configuration of 
manganese (III) ion ? (Mn atomic number = 25) 


(3) 1s , 2s? , 2p® , 3s? , 3p , 3a? 
© Is? , 2s? , 2p6 , 352, 3p® , 32 , 4s? 


Is? , 25? , 2p6 , 35? , 3p5 , 3d? , 4s? 
| (3) 1s? , 25? , 256, 32 , pf , 346, 42 


(9 Which of the following is correct ? 
@ The elements in the same group have the same number of electrons in the energy 
levels. 
Th : sra 
© The qnn in the periodic table are ordered according to increasing the number 
of their protons. 


Th ; 
© The metals are on the right and the nonmetals are on the left of the periodic table. 


Acti 
© Active elements are located at the bottom of every group in the periodic table 


v 


Exam Model 


= Dn 


@4a 


© Which of the following chemical Processes js impossible to Occur ? 
Ccur ? 


O Ciy + Energy os + 2e- 
O Ki + — Kip) Energy 

© Hog + Energy —+ 2H +2e7 
@ Cli) + © —- Cla) + Energy 
@ Four different elements : i^ 4B, aC 9 56D 
Why do these elements belong to the same group in the modern periodic table ? 
@) Because they are all metals w hich can combine With oxygen forming oxides with 
à general formula MO 


r ; ; p 
© Because they are all noni: "cun form ions with the symbol M? 
© Because they are all non» 


© valence shells contain 2 electrons. 
(d) Because they are all metai 


ès electron configurations end with ns? 
o Chlorine replaces iodide ion in sovessium iodide solution according to 

the equation : Cl, 42r —. L + 2Cr 

What is the oxidizing agent in this reaction ? 

@ Chloride ions. 

® Chlorine gas, 

© lodide ions, 

Ọ Iodine vapours. 


@ 


The electron configuratio 


Wh 


1 
n of the element (X) ends with the sublevel 4s 


at is the Product of ionization of XOH in water ? Explain. 


& 


— 
® The atoms of the elements in the periodic table -except hydrogen. 


+ 
contain protons, neutrons and electrons : 
electron current 
nae 
a 
= 


What is the effect of passing an 


ween the two electrodes of an electric field as shown 


bet 
in the opposite figure ? Explain. 


@) Can two elements in the fourth period in the periodic table be similar in contain; 
3d sublevel in each of them half filled with 5 unpaired electrons ? ntaining 


Explain your answer. 


C J«9 1— C^ 


(1) Write i 
the chemical formula of the two compounds (X) and (Y) 


QO M 
Manes 


(2) Write the s u 
ymbolic equatio; r 
to form the salt (2), quation which represents the reaction of (X) with (Y) 


WL 


@ the opposite table shows the four f Beam Moret B 

quantum numbers of the last electron Quantum numbers [ m | ifi lim 

jn the atom of each of the element (X) Element (x) | 2 i , t x Mc 
Element (Y) [ "$ i- 1 i 


and the element (Y). 


which of the two elements when 


jts pure vapours are exposed to 


jow pressure in a discharge tube, its last 


| 
electron becomes excited, and acquires 
the same quantum numbers of 


the other element ? Explain. 


í 
9 The opposite table illustrates the radii — TT —7? 
* t ^] a | 

of some atoms and ions. d = a - M L.95-— 
03 Á | 0.99 Á | 157A 095À 181Å 

aiti o 


Cal 
: culate the bond length in each of : 
) Hydrogen chloride molecule. 


0) Sodi 
m chloride formula unit, 


—— 


estions : An n Pe 
Choose the correct answer for the qu (1) (21) 2 maris 
ad T 


n was not known at the time of formulating 


e term electro , ; 
© 6 ii O del. (6) Bohr's atomic model. 


(€) Thomson's atomic model. (3) Bohr's modified atomic model, 


, electron in the atom of 

(2] If the principal quantum number of the last 

a noble gas is (n = 3). . ^ 

What is the number of the orbitals which are completely filled with electrons in this 

atom ? 

@3 (55 or @9 

© What is the number of the unpaired (single) electrons in the atom of 

phosphorus ,.P ? 

OF (52 (OL 

© Bromine is similar to chlorine in all the £ «cept that 
©) they are located in the same block in 

®) they have the same oxidation number: 

© they are located in the same group. 

© they are located in the same period. 


5] What is (are) the type(s) of the two elements whose ions form iron (II) sulphide ? 
@) Main transition metal and represent 


able. 


ative nonmetal. 
(5 Representative metal and representative nonmetal. 
© Inner transition metal and metalloid. 


© Both are representative metals. 


© What is the correct descending order of the electron affinities of carbon, 
oxygen , fluorine and chlorine ? 
Oc>Fsasc 


9 (o»csrsc 
WOF>C>05¢] 


@C>O>Cl>F 


hale 
bers belongs to two elements which 


€ Which of the following pairs of atomic num 
| located in the same block andt 


n. ? 
he same period in the modern periodic table 


| WDH 74 (5) 8,36 © 64 , 68 @ 12.72 


234| 


ich of the following electronic configurations be i — 
e difference between its third and second mes Sal ca an atom OF 4n slemage 
: / zation potentials is yery high ? 


A8 20 h e ay 


cer 


e which th 


| 2p? E" 


2) I$ e ip 3 
+ an 384. 3p* fi 3 
ea D) Is? 26) 2p 3g 


converted to Mn”, this is described as 


0 when MnO, i5 
-ess. because the oxidation number of Mn incr. 
c My ICcreases 


aT reduction pre 
tion process. 


A an oxida because the oxidation number of Mn increases 


As reduction process. because the oxidation number of Mn decreases 
eases 


sai oxidation process. because the oxidation number of Mn decreases 
following oxides is the most b 


0 idi of the asic oxide ? 
©) K,O (c) cO € 
D/ ^3 2 4) MgO 


` GALLO; 
0 When (n = 6). then the correct sequence of filling the sublevels with electrons is 
iG aie 


Id ——> (n - 2f —* "P 


Ans — (n — 
ip — (n - Dd 


2f—-" 
1— Id ——- (n- 2 

ich of the following «2^ «ot be explained by Dalton's model of the atom ? 
>) The law of constan: p7 
The difference betw 

The difference betwee 
The difference in the at 


- ns —9 (n— 


ns — np —* l 


)& OOC( 


nent and the compound. 
opes of the same element. 
«ses of the elements. 


GDI Gal 


6 When the last electron in sodium atom is excited to the energ 
©) remains in the energy level (n = 5). 
returns to the energy level (n = 3) in one jump. 


y level (n 2 5), [eer 


—J returns to the energy level (n = 4) then to (n = 2). 
Y retums to the energy level (n = 2). 


© ih ot i 
á the following sets of quantum numbers is possible, except -e 


— m | (b mp | m) ] 
ir: [3 | og A | 4 
| E —— 5 | 3 42 me 
ir y 2 UNE S 1 
E 5 | 3 y "ea 


235 | 


"s Ws . 
° lectron configuration of magnesium ion Mg" in the exciteg state) 
) " ect e 2 wd sd : 
@ wa" pei 2 (6) Is? , 287 , 2p° 3s 
? 3 05^. IN 
@ is 28 2p Q) ig 2d 2p? , 3s! 
ST 352, 2p® 


ing table represents à section in the periodic table : 
lowin 


@ The fol 


E 


= 


Which of the following describes one of these elements ? 
(@ Element A ends with the electronic configuration : ns? , np? 
©) Element B has more than one oxidation number. 

© Element C is a metalloid. 


(d) Element D is an inner transition element. 


@ Each of the following describes the element ,_M, except that 


(&) it is an electronegative nonmetal. 


(b) it forms M* which contains 4 unpaired electrasis. 
© its oxidation numbers range between —1 to +7 


(8) it forms acidic oxides such as : M,O, and M,O, 


(13) What is the atomic number of the element which is located in the sixth period 
in the periodic table and it is an alkali earth metal ? 

@56 ® 55 

(87 (3) 88 


( The opposite table shows the types of the oxides of 


Type of 


f i 
Our elements which belong to the same group. Element its oxide 


What is the letter which refers to the element with 


P Acidic 
the lowest electronegativity ? Q Amphoteric 
j- R © Q R Amphoteric 
c)P 

@s S 
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BL a rera * 

Which of the following expr Litto) Hz. Eram 

à eSsec one Aa "0, | re “odes «| 
(2) HBrO is the Weakest ac: Of these 2) ibro 

acid among fies ds » -3j 
O) Oxidation number of bromine Cse threg, 
n 

© HBrO, is the strongest acia amon 


ücig. 
3 Equals (+1), 
@ The ratio (n : m) in HBro eq i 


8 these three acids 

uals (:1 ) s. 

@ In the reaction : Sb,0, + 68* 4 ge 

What is the change in the oxidati 

i ses by 3 

©) It increases by on m 

(© It increases by 6 ^in h 
Ses by 6 


—*25b4.3 


H,0 
on Numb 


er of S 7 


© The opposite table shows 
the ionization potentials (first to fifth) 
of one of the elements of the third 
period in the modern periodic table. 
Deduce the electron < 
of this element and calcis 


iration 


^ ils atomic number, 


(e . 

@ The last electron in the atom of an element has the quantum numbers : 
(n=3,=1,m=-1,m,=-4 

Determine the location of this element in the periodic table. 


sentative 
@ Mlustrate the electronic Configuration to the nearest noble gas of a repre 


Clement Which is located in the 4" period, group 5A 


r & Mins 
-€-— 
3 The following figure represents the first four periods in the modern periodi, b 
H 
mi] | B 
AI P 
vL T ep T dep 


Answer the following : 
(1) What is the number of the unpaired electrons in the ion of Mg ? 


(2) Circle the two dina which combine together to form a compound that 
glows when an a-particle collide with it. 
State the name of this compound. 


eo E you know that the bond length in ammonia molecule NH, equals 1 A, and 
in hydrogen molecule H, equals 0.6 A,w hile i in water made H,O equals 0.96 A 
Calculate the bond length in NO molec:: 


C The opposite figure shows a section in the periodic table : 
(1) What do these numbers refer to ? 


2) What is the common feature in these elements ? 


— = h z pn MT " 
: OTL mii, "| AT is In lh ma) 
mati 28 CT | » | 

| 


> the correct ans [mer mcg) tm 
re Boo — mr tig questions @ . D. mer 
Number of electrons present in the orbitals of each of i] 
in the atom of .............. * and p sublevels į is the same 


@ N (b) 11Na 

© Ms @ 145i 

0 The following are some postulates of the theories Which explain 

the atomic structure : 

e Theory (A) : The electronic shells surround the nucleus which is in the center of 
the atom. 

e Theory (B) : The atom is invisible solid sphere. 

* Theory (C) : The atom contains vast space. 

What is the historical order of these three theories ? 

(@)A—+B—+C (b) B—+C—+A 

(A—+C—+B (d) B—+A—+Cc 


9 The ratio between the size of the cation to that of the anion is maximum in 


(à) csi OCF 
© LiF @ NaF 


0 All the following combinations of the quantum numbers are not allowed, 


except... 
E sists 
@n=2 (. 
d. 2,(52,m=41 ®n=2,l SR „m =0 

223,4. 

Whi Sage ^" @n=4, (=3 m= -2 
x of th 
dth e following electron configurations does not verify both Hund's rule 


ee 
xclusion principle together ? 


OU im om mH 
om HE 


N [o 


~ 
e 


| Element 


Li | Be| B|C|]N/ OT, 

@ In the opposite table 4| 5 | FEAE ; 
What does (X) represent ? | Atomic number | 3 8 | 9 

[ cxyvalues | 1.28] 1.91 2.42|3.14) 3.83) 4.45 s.j 


@ Ionization potential. 


(© Electronegativity. 
© Effective nuclear charge. 
@ Electron affinity. 
C] The opposite figure represents an atom of an element. Nucleus 
Which of the following represents (A) and (B) 2 
Choices (A) (B) 
©) Orbital Orbital 
® Electron cloud | Electron cloud | 
© Electron cloud Orbital | 
© Orbital Electron | 


(3) What is the correct order which represents tie ers nf the single (unpaired) 


electrons in the ions of these transition elements ? 
@ Cu > Ni?* > C+ > Fedt 
(b) c?* > Fe** > Ni2+ > Cu2+ 
© Fet > Cr+ > Cu2+ > Ni2+ 
@ Fe** > Cr+ > Ni2* > Cy2+ 


© Three acids which are : HCIO, HBrO, HIO 
"n * , 3 
Which choice represents a similarity and a difference between these acids ? 


ae a 
| Choices The similarity 


The difference 
Oxidation number of the central atom 


Oxidation number of O atom 


Their Strengths as oxygenated acids 


n 


e/(o0Go0|0 


Oxidation numbe, 
T of the central atom | Number of oxygen atoms nonbinded to hydroge! 
Oxygenated halogen acids ; 


Their hydroxy formula | 
| 
| 


Their strengths as oxygenated acids 


ich of the followi 
which 0 lowing represents the number i Exam m, [5] 
e periodic table ? OF the nat i 
| the p i ural nobla — 
ices Inthe sam i [ à 
= EN | In group zero In p-bi 
T |" P-block 
a l In 
E | 6 : the periodic table 
D ] 6 : 6 
1 y 
0 | 5 6 
| x + 6 z 
6 | 6 " 


5 


0 What are the two NS which have almost the same ionization potential ? 
,,M 4468 (b) z5r . Ga 
B) 408 ,,,FF (d) y;Fr , ,3Al 
@ The periodic table includes the known elements arranged according to their 
(1) „in the group (1A) the metallic property ......... (2)....... from the top to 


the bottom, and in the group (7.4) the electronegativity .......... (3)... from 


the bottom to the top. 


Which of the following choice ^is the numbers (1), (2) and (3) in the previous 


Statement ? 


Choices (1) ai (2) pa (3) 
atomic numbers | increases | decreases || 
: atomic nümibers | ^ increases | increases | 
tesla A c ae es ES m 
mass numbers | decreases | increases | 
mass numbers T i increases | decreases | 


[o] Chlori ; 
ine has an oxidation number +5 in ....... — 


© Nac (1 
Cio (b) NaCIO, 


J NaC 

^ «CIO, (a) NaClO, 
How : 
Many Unpaj 

jg paired electrons does a ground state ad ion have ? 


94 2 


O6 


© Which of the following expresses an element in the periodic table ? 
(©) The element whose atomic number is 48 is located in group (IIB), fifth period, 
(b The element whose electronic configuration is [Xe], 4f! 4 5d? 4 6s? is located 
in group (IIIB), sixth period. 
© The element whose electronic configuration is [Rn], 6a? ; 7s? is located 
in group (VB), seventh period. 
(d) The element whose atomic number is 56 is located in group (IIIA), sixth period, 


(o An ion which contains 18 electrons and its charge is +2 ,............... 
(3) its nucleus contains 18 protons. 

(b) has the symbol Ar?* 

© has 18 neutrons. 


@ has the same electronic configuration of argon. 


@ The fourth period in the modern periodic table contains .... 
@) 10 metals. 

(b) 32 elements. 

© one of the metalloids. 


(d) number of transition elements greater ie ‘a! number of the elements 
of s and p-blocks. 


(18] The opposite table shows 


the quantum numbers of the last ss l 

- j sa numbers | (n) (b (mp | (m) 
electron which has the highest energy ~ - 
in the atom of an element. | Last electron | 3 | 2 | +2 -i | 


What is the type of the oxide of 
this element ? 


@ Acidic. © Basic. © Neutral. 


© All the following statements are correct, except 
(3) the wave mechanical theory 


© Amphoteric. 


(5 the electron moves away from the nucleus upon bei 


the compounds, 


@ R d r A " ly ch: arged 
utherford's experiment is the first to discover the pre of the negative y charg 
presence gS i i 
electrons in the atom. 
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jement whose electron configuration : [Xe]. 4f 13 6s? belongs to .. 
e «ion series- ®© lanthanides. 
i © actinides. 


6 T mai 
Que : :tion series 
cond main transition SET 
SC! 
esent one of the electrons of 


(9 the 5 

i t 
i the following quan i 
we "sl occupied orbitals In th vs 


e resents the values Electron affinity 
alogens- 328 kJ/mol 
— 348.6 kJ/mol 


ities of the h 


of the following 


® Deduce the relation which is illus 
by the opposite diagram. 


trated 


@ The 0| n 
pposite fi 
igure represents one of Lead atom 


the po: 
ee of a theory you have studied : 
at is this theory ? H 
— 600 


<n 
te the 
" postulate illustrated in the fi, 
i gure. 


1 aD chloride 


Two chlorine atoms Lead 


EM wee 


@ Rubidium Rb is one of the alkali metals. 


write the symbolic balanced equation which represents the reaction of 


th water. 


rubidium oxide wi 


D An element contains one electron in the last sublevel, 


if the quantum numbers of that electron are : (n 23 ,/ 2 1 ,myz-1 m 24.1; 
972 


(1) Calculate the atomic number of the element. 


@ If you know that : 


+ (O — H) bond length in water molecule ec 


+ Bond length in oxygen molecule equals i 


Calculate the bond length in hydroc: 


Open Book 


exam model | 6 | 


_4 Choose the correct answer for the questions @ : à 
j pest] 
0 what is the block of the element whose electronic configurati 
ation 1 
kr] A, 4/56 SPO? — 
®© s-block. (©) p-block. © diblock: TM 
posite table shows the first three ionization 


E, and E, of an element. 


p 


The op 
potentials E, > 
What is the most stable oxidation state 


[eles 
| Tev |Dsev a25ev 


of this element ? 


(a) +l 


9 Which of the following valence electrons are affected b 


nuclear charge ? 

Qa! Os’ Qa Ow 
0 Four elements P,Q, R and 5 a 
table, they are ordered according ti 
Which of the following compounds liberates H* io 


@P-0-H @®s-0-H @©0-0-H @r-0-H 


(5) Iron (II) chloride reacts with chlorine as follows : 
2FeCl, + C= 2FeCl, 


(542 © +3 (d) 44 


y the highest effective 


iccated in p-block in the third period in the periodic 
follows :S >R>Q>P 


» electronegativity as 
n easier ? 


on the following statements is correct ? 
Al "m are reduced to Fe** ions and chlorine acts as oxidizing agent. 
© ui "a lose electrons and chlorine acts as reducing agent. 

s lose electrons and CL molecules are reduced to CI ions. 


Oa 
2 Molecules - . 
s are reduced to Cl ions and chlorine acts as reducing agent. 


What is 

. the ; 

inthe pers symbol of the element which is located in group (34), fifth period 
Periodic table 2 


13Al f 
b). m (c) Nb @ jgIn 


e 
J 
Q An electron with the quantum numbers : 
l 
(n=4,(=1,m)=-1,.m,=+7)- 
What is the sublevel of this electron ? 


(2) 4s (b) 4p (c) 4d OF 


me period in the periodic table ? 


aN 


© What are the two elements which are located in the sa 
@) Mg , Sb ©) Ca, Zn 

©Na,Ca @ca,cl 

© What is the proper graduation in electronegativ 
@C<N<Si<P @Si<P<C<N 
©N<C<P<Si @C<Si<N<P 


ity in these four shown elements ? 


@ The opposite table shows the first Fist ionization | Second ionization 
and second ionization potentials | Element potential potential 


of four elements : P,Q .R and S. S 2372kJ/mol 5251 kJ/mol 


What is the m cive metal in ^R ;I/mol 7300 kJ/mol 
this group of elements ? Q | Siükimol 1760 kJ/mol 
OE Or t Emal 3380 kJ/mol 
©R @a | 

@ What is the number of elements in the fourth 56155789 neriodic table, in which 
the orbitals of 3d sublevel are occupied by one electron or more ? 
@ 16 (5) 10 (99 @o 


© Which of the following electronic transitions in hydrogen atom is accompanied 

by maximum release of energy ? 

© î=2—(n=1). ® (n=3)—+ (n=, 

© (n 24) — (n=3). (322) — . (n- 4). 

(13] 2: value pd an electron ig fourth energy level is 
*5 (49 


(14) Nitrogen has atomic number 7 and oxygen has atomic number 8 
e 
What is total number of electrons in (NO4) ion ? 


(3) 15e (5) 31e7 
© 327 @ 46c- 


Exam Model n 


n A 2 ? 
the electron configuration Is” , 2^ , 25 , 35! shows | 


V. A the ground state of ftuodis. 
i F H 
| pan excited state of fluorine. 
xcited state of neon. 
| (Qan excited state 


0) the ground state of O7 ion. 


Bohr's model could explain successfully the spectrum of 
| Que multi-electron atoms. 
| (5 helium. 

Q anv atom or ion containing only one electron. 
| ( hydrogen molecule. 
[i] According to Hund's rule and Pauli*s exclusion principle, the two last electrons 
which have the highest energy in the atom of ,4Fe element are different in 
the two quantum numbers ............ . 


@l.m, (n. m, 
| n! 

(9. m, m,.m 
| s I s 
© The opposite figure represents a sscusn is the 


periodic table. In which of the illic = areas 
a diatomic molecule element which does not 
conduct electricity is found ? 


()A (9B 
(c @o 


© cathode tays are deflected away from the negatively charged metal plate, 
because they are 


non-material particles . 
terial particles, (b? negatively charged. 


Y emitted fi 
rom a erials T 
n all materials, @ positively charged. 


® mi 
ich of the following is the electron co 


@ nfiguration of iron cation in Fe(OH), ? 
VIA] 4g. 346 g 50 
Olay g2 (knowing that the atomic number of iron = 26) 
"4g 3d 
VAr) , 4.0 si 
lAr] ES i; 348 


às 
(B) The opposite table shows the values of Quantum numbers im (f) im) im) 


Element (X) 4 1 o +h 
in the aom of the clement (X). 2 
Deduce the four quantum numbers of the last electron in the atom of element (Y) which 


follows element (X) in the seme group in the periodic table. 


f- > 
® Wirite the four quantum numbers cf the electron number 11 in each of 


p 
eo Figure (1) shows the fallir jas and thew Gi:te.petion around the trunk 
of their tree in circles with nt rad 


Distance from trunk 


Figure (1) Figure (2) 


In the light of understanding the different atomic theories. 
What does the symbol (X) in the figure (2) represent ? 
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ESSE Exam Model [6| 


llowing graph represents the values of the electron affinity of the first twenty 
o 


nts in the periodic table : 


(kKV/mol) 


Electron affinity 


Atomic number 


bols [He .Be.N- Ne . Mg . Ar] neglected to be mentioned in 
the symbols Ih» 
Why were 


this graph ? 


iths 1d foil 
@ The opposite figure shows the is Gold fo 
of alpha particles, when a beam of them nm Alpha particle " 
i Ss B 
a foil of gold : " / 
(1) Which of the shown letters represents the pati F c 
of one in every 20000 alpha particles ? lj 


(2) What can be deduced from this observation ? 


MÀ - 


@ Here are five different oxides of different elements : 


( NaO J.( Meo .[ ALO, J.( so J.( cuo 


Which of these oxides : 


(1) Includes the element bound to oxygen which has the highest oxidation number ? 
Calculate this oxidation number. 


(2) Dissolves in water forming a monoprotic acid, 


write the balanced symbolic equation which represents this. 


|! 9,4 I Jim [T 

Bm 1| LR | ton 4 ray 

F Siman, >r | fom 
ary, A 

Msstions @ ] 8 

| hich of the following electronic configurati 

0 : 'ONS repr Ssents the a 

the most electropositive ? 


© Ihe), 25 © Nel, 352 


Okel, 4r © [Xe], 6,2 
0 Each of the following figures shows the path of the cat 
the surface of the cathode plate, except 


a Choose the correct answer for the, 
| 


lement that jg 


hode rays emitted from 
Cathode 


Cathode 
plate 


plate 


© © © @ 


0 The element with the leas: ::«::- umber that has the stable electronic 
configuration : (n-I)d , ns^ i: ed in the | 
(3) sixth period. (b) fifth period. 
© fourth period. (d) third period. 


n dius of the second 
Q If the radius of the first orbital in H atom equals X À, so the ra 
orbital in Li? ion is 


4 
() x ()$xÀ 
()3xÀ (d) 4x 


is accompanied 
[ Which of the following transfers of the electron of hydrogen atom 

releasing the largest amount of energy ? 

be, sd (@)n=5—+n=2 


152 ens] @n=7—+n=2 


^T 
LJ 

O why are there no values for the electronegativities of the elements whose 
] y ar 

i atomic numbers are 2.10 and 18? 


Because they are gaseous substances. 
a E ) 


F) Because they are amphoteric. 
©) Because they are radioactive. 


T) Because their electronic configurations are stable. 
) 


Q What is the number of orbitals in the level (n =3) ? 


@3 s 
(7 (d)9 


(5] What is the similarity between the metal atom M and its ion MY? 
] (a) The radius. (5) Number of electrons. 
© Nuclear charge. (d) Ionization potential. 


© The following electronic configurations represent four different elements. 


Which of them has the highest ionization potential ? 


(3) [Ne], 3s, 3p! D) [Ne], 35? 
(c) [Ne], 3s?, 3p" ©) [Ar], 3d/9, 452, 4p 


on-reduction reaction ? 


(10] Which of the following equations represents an 5 
(a) CaCl, + Na,SO, — e CaSO, + 2NaCI 

(5) KOH + HNO, —+ KNO; + H,O 

© N, + 0, — 2NO 

(d) AgNO, + NaC] —» NaNO, + AgCI 


© Which of the following choices is incompatible with the building-up principle ? 


om MAN OW 
OW] (TH © 


(D) Which of the following represents a mixture of two of group zero elements ? 


owin electron confi 
| of the foll ing l igurations incl | 
two unpaired s 
( in 
gle) 


PLA 
( Fa 
F glectrons © 
2 997 
T ) 1d ad ap 
2 25 .2P 
jo PSF (d) 15? , 25? , 2p? 
which of the following processes represents the formation of a 
a result of an oxidation pr ocess ? si 
0 ye H,S @® HCIO, —> HCI 
@ HCO; —- 
3 H,CO, 


atoms releases the highest amount of energy wh 
en 


on in its gaseous state ? 


it 9 

c (0 Osi @s 

s of the same element are similar in the atomic number and different in 
this fact contrad 


(4) Bohr. 6) Rutherford. 
Which of the following cases represents the transfe 


its ground energy level ? 
: sd 


Qué ap 29° — Is. 


ains an electr 


icts the postulates of the atomic theory of 


The isotope 
@ Thomson. 


mber, 
(O) Dalton. 


r of an excited electron back to 


the mass nu 


6) 1? 2s? ap? S 4s! —— I” 
( [Ar] 4s? — [Ne] E 
@2,8,7—+ [Ne] 332 3p 
© The histor i 

y of proving the presence of a nucleus inside the atom of the element 


goes back to after ..... 
® Bohr. " 
t b 1 
©) Thomson. © Rutherford. lial 


b Which of tl t: e 
he fol i 
in lowing supports th dual nature of the elect 
9 The e hission Spectrum of hydrogen atom | 


(5 The deflect 
ection of z 
some Q-particles on collision with gold foil 


The 
penetrati 
on of some oc 
e -particle Or i ei 
S collision wi i 
ith old foil 
e = 


ÒT 
D The 
Properti 
Perties of the cathode r: 
ays. 
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3 


(20) Which of the following choices represents an impossible combs " 
quantum numbers ? 


Choices 
(2) 
©) 
© 
© 


(n) 


3 


© Each of the following matches Pauli's principle, except 
emm 
Ot 
e 

et] 
= 


bh | (my | (sn j 
2 42 -$ 
a | 4 
» | 2 | 4 
2 | " -i 
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@ What is the difference between the oxida:i. 


the following quantum numbers : 


z of potassium 


in potassium permanganate compound and in potassium dichromate compound ? Explain. 


(n21 [50 mj» 0) 


E 


Exam Mode pi 


4^ po the values in the following table agree with the Sraduation of 1 
ol the Propert 
y of 


j „nization potential in the periodic table ? Explain, 
mur 


The element | First ionization Potential 


Phosphorus , <P +1012 kJ/mol 


Sulphur ,,S +1000 kJ/mol 


6 The following figure represents a sec: 


edd P111] 


Write the 


letter that ing; 
ili hat indicates the element which conducts the electricity better than 
and mention its 


block in the periodic table. 


" 
e The following diagram illustrates the reaction of an alkali with an acidic oxide to 
form a salt that dissolves in water : 


x(xon ) + (—m-—)— (Qe (9 —) 
Alkali Acidic oxide Water ^ Sal 


(1) Complete the previous diagram with chemical formulas that fulfill a correct balanced 


symbolic chemical equation. 
1) Bocca cto tae (2) Sis peii 
(3) Boro reme 
(2) Deduce the values of (n) and (m) of the oxygenated acid which is produced from 
dissolving the acidic oxide — in the chemical equation — in water. 


27] The following table illustrates the values ^: adii of 
the molecules of some elements : 


— = 
The molecule E SET mad (Tenses | «(2 ME | aul (4)...-- 
The covalent atomic radius | 03À | 099A | 133A | 1.14 Å 0.64 Å 


(1) Complete the blanks in the table with the suitable molecules of the first four elements 


in the halogens group. 
a D e E [rA MÓ 
(EY NE [( V CN 


(2) Calculate the bond length in hydrogen chloride molecule. 


—= = [wa may E to trom ~~ y SUE r 
, Tm i ! divo ^ Dri H "T 

bed rka marks 15 don 
. Choose the correct answer for the questions a 21 ind 


0 The visible spectrum of hydrogen atom shows 7! 

(a) the presence of sublevels in each Principal e poa 

(©) the presence of definite energy levels. 

© the possibility of the emission of a quantum from the orbital of Js 
@ the presence of different isotopes of hydrogen atom. 


The electronic configuration of the element (X) ends with the 
subl : 
(n-D)s. , (np , (n1) , ns? abes 
If (n = 4) , then the atomic number of (X) =............... 
@ 15 (5) 25 
© 30 @ 35 
The element (X) is located in the third period, group (5A) and the element (Y) is 


in the fifth period, group (15). 
What is the atomic numher o! the element which is located in between them ? 


(31 © 32 
©33 @ 34 


0 In which two compounds oi i::« ic iowing the underlined element has the same 
oxidation number ? 
@ CSO, ,Cr,0, (&) NaCIO, , CuCl, 
© Mncl, MnO, @ so, .H,S0, 


@ all the following are among the conclusions of Rutherford's experiment, 

except that 

© the atom contains vast space. 

©) the nucleus is so much smaller in size than the atom. 
most of the atomic mass is concentrated in the nucleus. 
the electrons revolve around the atom in definite orbitals. 


Th i | 
h e maximum number of electrons required to saturate a sublevel can be estimated 
om the relation |... 


ie ()2t+1 
: @al-2 


(m: parlet) def rnt p 


@ According to the wave mechanical theory, 
the letter (D) in the opposite figure 
represents .............. 


Energy levels 


© a fixed position of the electron. 
(b) the farthest position from nucleus that an electron can reach. 
© a probable position of an electron. 


A © an impossible position for an electron. 


Among the properties of the nonmetals is that they ... 
(a) are reducing agents. 

(b form oxides which react with acids. 

© gain electrons forming cations. 

@are electronegative elements. 

© What is the property which is 

represented by the vertical axis 

of the opposite graph of the first 

20 elements in the periodic table + 


(3) Atomic radius. 

© Electron affinity. 3 6 3 12 M 1 18 ^ 
Rs. x Atomic number 

© Ionization potential. 

@ Electronegativity, 


ion equals 
tom. 


© The number of the electrons of the sublevel q in ma et 
the number of the electrons of the sublevel pin Na 
© the number of the elements of the second period in t 
© the number of the sublevels in 97Co** ion. 
@ the number of the electrons of the sublevel P in O^ ion, 
@ Which of the following choices represents the correct 


i ascendi ion i 
the atomic radius Property ? ending graduation in 
Choices 


he periodic table. 


arger radius 
@ ca Kt ] 
© (3 i T E 
Ar Ke 
© = | K* i 
@ K* | 2 Ca?* | 
Ca^ Il År ] 
258 


a = 


boe. c a 
Which of the following quantum numbers c 
that is located in one of 4p orbitals ? 


— Exam Mode} [8| 


Ombinations belongs toan 


electron 
@n=4,l=1,m=0,m=44 
@n=4,l= I, myz43,m -—L 
Qn24(22,m20,m 21 
()n24. (24. m, 2 43 ii m 
(i5 What are the two elements in which electronegativity of the second element 


is higher than the electronegativity of the first element ? 


1l 
Qs 
© pe 


oF 


[Choices First element Second element 

| ©) F Fe 

| © Br CI 
|| © Li K 

LO s p | 
® Number of electrons equat: samber of neutrons in............... 


Choices] Zs 2s 2p, 2p, 2p; 
Olr l | ! J 
aT t] a+]? | f 

| & | 4 : 

LO] 4 TH | F] 


Och, +20 


2— CO, +2H,0 


Ea 
Oe ch of the following reactions is an oxidati 


SO Si RbCI + H,O 


6 Which of these choices represents the electron configuration of boron element ? 


ion-reduction reaction, except ..............- 


8 


© Each of the following oxides reacts with sodium hydroxide solution to forma salt 


except ............. 


(D The photon which is emitted from the electron of hydrogen atom when it transfers 
from 4d to 2s is in the form of............... 

© infrared ray. 

(b) ultraviolet ray. 

© visible ray. 


@ X-ray. 


(19) Which of the following is correct for the properties of the cathode rays ? 


(3) They heat a thin metal sheet that stands in their way as they move in straight lines, 
(b They move a light ball of foam as they move i: sivaight tines. 
(9 They affected by the electrical field as they pre uterini particles. 


@ They heat a thin metal sheet that stands in their way as they have thermal effect. 


e Protactinium is one of the actinides and its electronic configuration is .............. 
] (3) [Xe], 6s? , 5a? , 46 
© [Xe], 65? , 5d? , 4f/4 
© [Rn], 7s? , 6d! , 5f? 
@ [Rn], 7s? , 6a* , 5f!4 


@ What is the maximum number of electrons which have 
(m, = ME in the sublevel (/ — 3) ? 

(23 

(55 

(96 

(37 


the spin quantum number 


M 
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0 The opposite table shows the first 
1 five ionization potentials of 
the element (X). 


peduce the formula of the chloride of 


the element (X). 


03) The reaction of acid with sodium carbonate salt is indicated by the evolution of CO, gas 
bubbles, so if two equal volumes of H,SO 4 and H,ClO, acids with similar concentran 
are added to two similar masses of sodium carbonate. 

Deduce the name of the acid which forms the higher number of bubbles in 

the beginning of the reaction. » ‘th proving your answer with a scientific proof in 

the light of what you È ad. 


Q 
Cal : . | 
culate the difference in the number of the representative elements 


bet : | 
Ween the first period and the second period in the modern periodic table. 


eee 601 


ou 
wing table illustrates some informations ab 


@ the follo 
Element (X) Element (Y) 


t the elements (X), Œ): 


uantum numbers of p Prem "T 
ee last electron in (021, [20,mj-0,m 7*7) (n=2,l l s= +7) 
the element atom Jl 
o 
Bond length in 06A 14A 
ls the element molecule 
Electronic configuration | MM | nnn BÉ ooi; 
of the element 
(1) Complete the previous table with the electronic configurations of the elements (X) and (Y). 
(2) Predict the bond length of the molecule of the element which precedes the element 
(Y) in the periodic table. 
@ Two electrons in one element atom are located in the firs 075: 5 ihe same p sublevel 
in the principal level L 


Write the quantum numbers of the two electrons 


e The opposite figure represents one of 
the postulates of an atomic theory that 
you have studied : 

(1) What is this theory ? 


(2) What is the postulate which is represented in this figure ? 
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Pp" OO 2 k- oe 
[ria Marks 26 lo 

— M mano 21 
LS 


"nonse the correct answer ; 
a Choos! for the questions (1) 2 @ 


What is the number of the natural noble gases in whi 
which /s orbital ; 
: ital is 


filled with 


electrons ? 
" (OE Os © 
6 
is the reducing agent in the redox reacti ich i 
- : o ^ eaction which is represented by 
the following equation 12H q) + PIO ag) + pi" Mi" 
: : i : (a) aq) + Lys) + 611,01, ? 
an Fe** L 
| @ 10, 
ent represented the electron configuration of oxygen atom in its ground stat 
e 


0 A stud 
as follows : Is” as DHL | 
2p 


This representation violates ...........-.-- 

(2) Hund's rule only. 

(®) Aufbau principle only. 

(C) Pauli's exclusion principle or 

© Hund's rule and Pauli’s princi: 

0 All the following sets of quantum s!:=bsrs are possible, except .............. 

()nz4,(23,m,2-2,m, =- 
l s 

()n25,/23,m,242,m. a= 
l ak 


(n-3 (=2,m)=-1 »m,=+ 


NR N|= wp] j= 


b sd mí Qm o 
Asa i 
E mple of a compound formed by the combination of 2.69 g of hydrogen with 
31g of sulphur. 
What is th 
e mass of hydrogen in a sample of the same compound in which the mass 


of sul 
Phur equals 75.63g ? 
i 269 g 


O45, @® 1.68 g 
(d) 2034 g 
263 


ae 


3+ are similar in all the following, except ............ 
wt and ,,X"" are sim 


the nucleus of the atom. 


v—M— 


The two ions ;; i - 
(3) the number of protons which exist in 
ber of electrons of the last principal level. 


© the num 
Js which are occupied by electrons. 


© the number of the subleve 
@ the number of the unpaired electrons in the last s 
tween the electron affinity of sulphur and that of oxygen resembles 


en the electron affinity of chlorine and that of fluorine. 


ublevel. 


@ The relation be 
the relation betwe 
Which of these choices represents the correct descending graduation in electron 
affinity in nitrogen, oxygen and sulphur ? 

(38»0»N 

| @O>S>N 
©N>O>s 

| @S>N>0 


6 Neutral oxides react neither with acids nor with bases. 

Which of the following substances are neutral oxides : 

@NO, ,Na,O 

(5)CO,NO 

© sno ,K,0 

@ co, ,NO, 

(9) The element whose atomic number is 57 belongs to ............... 
s-block. 

S d-block. ss D 


© The opposite table shows the quantum ma pa 


~~ ——— 


numbers (n), (/) of 5 electrons in one atom. as MUN ap au í V) | (V) 
What is the correct ascending order of m 3/slala4|4 
the energies of these electrons ? | b 2|0[l1 "m 


()I«V «Ill «1v «n 
()T«V «mr «mn «iv 
©Ov<icm<u<iy 
@v<ictlemey 
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E 4772 — 80 +F sa 


W which is being oxidized and which is reduc 
Choices | Fluorine 


ed in this reaction 2 


| " Oxygen in OF, fpe m 
Q | Oxidized Oxidized eem ^ 1 
© | Oxidized Reduced Oxidized 
S | Reduced Oxidized Reduced 
G | Reduced Reduced Oxidized 


Æ which of the following graphical figures represents the relation between 
9 electronegativity of (sodium, magnesium, aluminum and silicon) and their 


atomic radii ? 
4 5 Na E 
Hd B 2 
2 2. - Z 
: AI Mg E! 
2| * am E 
E Na E 
E : -——» in 
= Atomic radius S lius Atomic radius Atomic radius 
Atomic radi 


© ; © @ 
® The concept of the atom as the isst unit of matter was adopted by ............... 
| © Democritus and Aristotle. (5 Boyle and Aristotle. 
© Democritus and Thomson. @ Bohr and Berzelius. 


0 The line spectrum differs from an element to another due to ... 
E 7X 

the difference in the number of neutrons in each of them. 

a 


Y the difference in the mass number of each of them. 


= the difference in the electronic configuration of each of them. 
| Gua . i 
2. “the difference in the number of valence electrons in each of them. 


í 
h 


All th g 
p ni following match Bohr's atomic model, except ............... 
= ——— 


© line spectrum ofh 


| 

E Planck ydrogen atom. (b) Pauli’s principle. 

ck’: . . 

Th “Meany. @ Heisenberg’s principle. 
E Xide ion 16, . 

U8 pr 8" Contains — — — 
! QS. 10 ele 

Weg ctrons 


® 10 protons , 8 electrons. 
@ 10 protons , 7 electrons. 


= M nee — 2 
ess active than potassium but more active than lithium and 


The metal which is ! 


beryllium is 
(a) Na 

(6) Ca 
©B 

@ Fr 

© Ail the follo 
@) it consists of number of groups more tha 
©) the alkali elements differ in the principal 
© the energy sublevels are filled with electrons 


@ Pauli’s principle is applied to every element in 


le are correct, except 


wing about the periodic tab 
n double the number of peri 


ods. 


quantum number (n). 
according to the uncertainty principle. 


the periodic table. 


phate ion (S,0,)” ? 


® What is the total number of valence electrons i5 “hic 


@) 286^ 

(6) 30e7 

(932€ 

(d) 34e. 

@ What "i the two quantum numbers which represent the orbitals that are filled 
successively with electrons in the elements , Sc to ,,Zn ? 
ipit 21 aor 

® m=3,(=2) 

© (n24,(21) 

© (n -4,(22) 


D What is the number of i 
ibiq hess which are completely filled with el i 
" nni ectrons in 
(b) 10 
(OI 
(d) 12 


2RR 


\ 
| 


e pamm the location of the element m Mode u 


(X) in the pes... 
Periodic table . 
me reS ee > Knowing that 


(m= 


the quantum numbers of its last electron 


Which of the elements X, Y and Z has the highest second potential energy ? — 


" 
9 Explain in the light of what you have studied, 
Which is more acidic sulphuric acid H,SO, or sulphurous acid H,SO, ? 


ite figure represents the path of Metal sheet 


opposi 
e — -particles between two metal sheets 


a beam of o- o- particles 
in vacuum conditions : p - 
4 Sensitive inst 
ath of the beam Source of strument 
(4) Illustrate on the figure the p a= panels | to detect number of 
of o-particles if the upper metal sheet Metal sheet U.- particles 
fas s 


becomes negatively charged and the lower 
metal sheet becomes positively charged. 
(2) Predict what will happen to the reading of 


the sensitive instrument after charging the two metal sheets with different charges. 


KD Chlorine atomic radius equals 0.99 A. the bond ic: zih 


in the molecule of ammonia 
equals 1 Å, and the bond length in the molecule œ+ 


^"! chloride equals 1.29 A 


Calculate which is longer, the bond in hydrage i; leuk he bond in 
nitrogen molecule, 


: Tent 
The foll 
© ollowing series of elements is located In one of the modern Periodic table periods 
Sc Ti V 


| 48? IP M ag y 

| " Lu ERN 

i | ^3 agas 4, 3d” | 4s? 348 49,30" 
i LI $5, 

| Comp the blanks which 

| 

| $ 


are found below Cr, Cu elements 


with what is suitable 


p HT cp mew | 


noose the correct answer for the questions $ p r1 
r1 Choc e zu IE 
0 which of the following represents the proper graduation in electron affinity ? 
Y \0>C>N>B (6) B>N>C>0 
1 Ww » 
| >o>C>B>N (d) O»B»C»N 
v 


Breaking (M — O) bond in M - O — H indicates that .............. 


Q) the difference in electronegativity between M and O 
i is lower than that between O and H 
(6) the compound is being ionized according to the reaction medium. 
| © the difference in electronegativity between M and O 
is higher than that between O and H 


@ the compound is being ionized as an acid. 


[^ 
9 Bohr's atomic model can bs »255:28 lo uuu 
10+; 
| x ion. ©) He atom. 
| Anz: 6+: 
| (t) Be^* ion. rt 
j @ ch ion. 


0 Which of the following conversions shows an oxidation and a reduction for 
the same element ? 
(à) 
3 N, =E NH, ——- NO 
Oc, 

| co —» co, 

| (c 

| PbO, — Pho —— Pb 

| @ 

, UGH 

What is 

the numb 
^ er of i ; . 
34 the orbitals which (n + Í) of its electrons is less than 5 ? 


D ws or, (5s ©» © 10 


| hese e| 
an ectron i ; Rd 
C Hungry riley Configurations is incompatible with both exclusion principle 


on n 
off] tiim e] 
© 
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OR — CH, 


(7] The opposite figure represents 

the line spectra of four elements 
A,D,X,and Z , and of a mixture of 
two of these elements. 

What are these two elements ? 

@) DandA 

© Dand Z 


Ne 


and chlorine atoms ? 
(b) F « Cl regarding the 


each of them. 
(d) Cl < F regarding the subsidia 
© The last principal energy leve! ii :: 
What is the type of its oxide X,0 
(2) Acidic. 
© Basic. 


la 


()F»CI»S 
©Cl>S>F 


© The following figure represents a section in the periodic table : 


Blement A C "T —T—— 
Element oa : = zb 
Element X LLL ^N 
Element Z [ LI I x — 
Mixture [. I. IT al II ra 
T 


750 700 650 600 550 so) dio 
Wavelength (nm) SQ 


(b) X and A 
(d) X and Z 


o Which of the following represents correctly the relation between fluorine 


©) Fo « Clie) regarding the energy released from each of them on gaining an electron, 
ability of each of them to attract the electrons of H - X bond, 


© CI < F regarding half the distance between the two atoms of the molecule of 


x oumber of the last electron in each of them, 


; X (n = 5) contains 5 electrons. 


Neutral. 


UL Amphoteric. 


(10] Which of the following represents the correct graduation in the atomic radius ? 


()S>F>Cl 
@S>CI>F 


and good electric conductivity 


@w (OKE) 
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What is the numbe 
r of the element (X), which is characterized by a large atomic radius 


and forms with chlorine XCI, and XCI, compounds ? 


© G) @ (4) 


i ee 


EE RN Exam Model 10] 
 (P) and (Q) are two atoms of two different elements : 

«Number of protons in atom (P) is less than that in atom (Q) by9 

+ Number of unpaired electrons in atom (P) is more than that in atom (Q) by 1 
what does this indicate about the elements (P) and (Q) ? 
(9) Element (P) is carbon and element (Q) is phosphorus only. 

(© Element (P) is nitrogen and element (Q) is sulphur only. 

(© Elements (P) and (Q) may be carbon and phosphorus or oxygen and chlorine, 
(d) Elements (P) and (Q) may be nitrogen and sulphur or oxygen and chlorine. 


® What is the number of the sublevels and that of the orbitals which are occupied 
by electrons in an ion of a metal whose electron configuration ends with 
the sublevel (2p) ? 


Choices Number of sublevels | Number of orbitals occupied by electrons 


@ s 
© JN S 
3p 


® Which of the following graphs represents the relation between the basic property of 
the element oxide and its ionic radius ? 


“wo 
38 Si 5316 63 Si 63 Mg 
BE 1 € [Si 2E x 
BS ez EBS a 
FPEM Be Al 5 =| Al FEM 
eo) "8, EE $8 os 1 
E £E Mg EE RE | “A 
os a E EELA 
$ 0 Al gs $2 $| Mg 5 23 |si 
ag E F E LE ES 
lonic radius Ionic radius Tonic radius Ionic radius 


(5) 


© I which of the following pairs of substances do the nitrogen atoms have the same 


Oxidation State ? 


O In the experiment which is illustrated in 
n 


ite figure. 
the opposite figur 
What is the postulate which could not be t 
concluded from this experiment ? ( qu 
©) The atom is not solid. 


® The atom contains a positively charged part. © 


, Metal sheet lined 
© It is possible that the electrons are present in MANN Kp 


the electron cloud which surrounds the nucleus. 
í @ The dense part in the atom occupies a tiny space. 


The following table shows the first seven ionization potentials of the element 09: 


lonization potentials (kJ/mol) 
First | Second Third | Fourth | Fifth | Sixth | Seventh 
+870 | +1800 +3000 | +3600 | +5800 | +7000 | +1320 | 


Which of the following statements is true for th 

© It contains a half filled p sublevel. 

(5 It forms with beryllium a compound whos 

© Itis located in the fourth period in the periodic : 

(3) It has a first ionization potential less than that of 
it in the periodic table. 


element (X) ? 


the element which precedes 


(18) The actual path of the last electron in sodiu 
the previous statement is an application of 
@ Hund's rule, 
© Bohr's rule, 

(19] The electronic Configuration of mol 
G [Kr] 55! | gato 
(. IKr] ss, qus 


m atom cannot be precisely determined 


n 


(b) uncertainty principle, 
@ the dual nature of electron. 


ybdenum element 42Mo is 


©) [Kr], 5s? , ag! 
OIK, Ss? qus 


nmm de. 


arsenic atom ,,As gains 3 electrons When it Combines with Sodium t 
‘0 


what are the four quantum numbers of the first electron of itin eiii, Na,As 
electrons ? 

@n=4,l=0,m,=-1 m=- 

@n=4,l=1 »m,=-l LE 

@n=3,f=0,m,=0 rm, = +4 

@n=3 TE jm =-=] „m =— 3 


@ What is the block in the periodic table in which most of the metallic elements are located ? 


t The only compound that Dalton kriew the ratios of its 


Components was water (as in the table), be thought that 


the ratio between the number of hydroges 4 


os to the 
number of oxygen atoms, equals | ; ! 


What is the molecular formula of wate 


g to their strength : 


( 


( 
ML OA. 
^. 


Acid (1) 


Acid (3) 


LA 


@ classify the elements which have the f 
h mentioning the type 


ollowing electronic configurations into 


s, wit of the elements of each group : 
two groups, 


(D 19), 287, 2p? 
(is. 252, 2pf 
(5) 19, 2), 2p5, 38°, 3p°, 4s! 


(2) / $, 2s! 
(4) 152, 28”, 2p, 33, 3p? 
(6) 18, 23,20,33, 3p, 4s", 3d!, 456 


D Show the oxidation and the reduction processes v/li: : in the following 
equation, with determining the oxidizing agent a1? i agent: 
2P + 5HCIO + 3H,0 — 2H} 


@ A representative element contains four principal energy levels occupied by electrons and 


the last energy sublevel contains three unpaired electrons. Calculate the number of : 
(1) The orbitals which are completely filled with electrons. 


" " 
(2) The electrons Tequired to convert this element to an ion with 


a an electronic 
iguration similar to the noble gas which follows it 


noose the correct answer for the questions (1) : D . — 
At peri 
í 


| , The first assumption : Matter can not be divided infinitely, TT 
T. , The second assumption : Matter is able to be changed infinitely, 
Who were the first to assume these assumptions ? 
Choices First assumption Second assumption 
© Schrödinger Heisenberg | 
ux uw Bohr Boyle | 
© alian Rutherford | 
© Aristotle j 


0 All the following sets of qtie% 
()n23,/22, m,- 2 ym, => 


On=4,l=0,m,=0,m,=-5 


Qn=3,l=2,m,=-3 „m, =+ 
1 


a 
ijnz E di — 
Onss,l 3,m,=0,m,=-5 


Ie 
0 Which of the following sublevels can absorb a photon but can not lose one ? 
| 


5 
sx © b © ls © 2s 
0 Which of these elemen 


| : Compounds ? 


| 
| 
| 
| 
| 
| 


ts can have positive or negative oxidation number in 


I Cesium, 
|o. (5 Fluorine. 
J lodine 
} ; 
i] Assuming y; aiii 
h s regarding aufbau principle. 
€ block whi 3 
D hich calcium element would belong to ? 
Vbi. (b) p-block. 


@ f-block. 


Ba d 


Two aqueous solutions, which are : 
À e The first: M, -O - H 


e The second: M, - O - H ] 
if the electronegativities of the elements are : [M, 2 34 , M,=12,0235 W225) 


What are the types of the two solutions ? 


Choices - First solution Second solution 
© E Acidic Basic 
© | Acidic Acidic 
ion Basic 
© B Basic Basic 


Q What is the electron configuration of the valence electrons of the element whose 
atomic number is 23 ? 


© 3d 


© 3d, asl, 4p! 


© Metals which are located in the beginning 


zn 


of each period are characterized 
Ley A 

(3) small atomic radius, (b) high ionization potential. 
CS) high electronegativity, © low ionization potential. 


© Wi l 
hat is the maximum number of electrons that have the uantu 
i : q m numbers 


@2 


ion which represen 
ts the fir 
e "rem Bay +e st lonization Potential of barium ? 
B. 
OBa +e —— Bat ® ag) — Ba2* 4 e- 


` a the ant 


Exam Motel 14] 


(V) are two different elements in the third period in the periodic tabl 
able, so if; 


(X) and 
le ol the element (X) Is insoluble in water but it reacts with each of NaOH and H 
and HCI 


(Me chloride of the element (Y) is soluble in water forming colourless acidic solution 


which of the following choices represents the elements (X) and (Y) 7 


| Choices | Element (X) Element (Y) 
(a) | Al P 
| (b) | Al Zn 
| (€) Mg P 
| D My Si | 
| 1 


(p The element (Q) forms an 10n having the following properties : 
«Mas the same electron configuration of the noble gas which precedes it in the periodic table. 
« Number of its protons 15 high ts electrons. 


* formed by losing electrons fri 


Which of the following element» ; be element (Q) ? 
(2) Aluminum GAD ») Calcium (,,Ca). 
(©) Copper (of `u), i; Sulphur ( "n 


@ The first ionization potential of element (Y) is higher than that of element (X). 


What are the two elements (X) and (Y) ? 


Choices | —————— 
e d Element (X) Element (Y) 
t. : Me jjAl | 
b) 
£ 7N ,O | 
© E an x == zi 
cid. Ne I | 
@ - 10: | Na | 
=. K | 
What is th - = | j Na J 
G € reducin " 
WH e g agen " 
Ls gent in the reaction : HS + I, — S + 2H* +21? 
Ys Or = 
2 


@uH* 


M m 
O whic 

© It decre: 

(®© It increases in 

© It does not change in the same per 

the atomic number. 


@ It increases then decreases in 


h of the following 
ases in the sí ame pe 
the same period in the 


eriod in the 


statements represe 


iod in t 


the same period in the p 


nts properly the effective nuclear charge ? 
able by increasing the atomic number, 


periodic ta 
oving from left to right. 


periodic table with m 


he periodic table by increasing 


eriodic table with moving from 


left to right. 
@ Which of the following choices states the types of lithium and magnesium elements ? 
| Choices | Lithium Magnesium 
| © | Nonmetal Metal 
| ® | Nonmetal Nonmetal 
| © | Metal Metal 
| 9 | Metalloid | Metalloid 


(18] Which of the following choices represents 


: Se ace 

G) ci, — Cf + 
- m 

Qe —- Mp e 


® The opposite figure represents a section 


in the periodic table. 
Which of the following groups 


its elements exist as monatomic gases 


(2x 
©z 

(20] na " the electronic configuration of 
period in the periodic table ? 


(3) [Ar] , 4s? , 34/0 m 
© [Ar] , 4s' 
© [kr] , 552 , 44/0 E 


© [Kr] , 5s! 
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the an affinity of chlorine ? 


~ Cl 


? 


5v 
@w 


the first element in p-block in the fourth 


BE n 
vest E 
in 1806, the scientist Joseph Proust foung that a given ch “am Modes [E] 
; ‘ en i 
contains its components in a fixeg ratio (by TN n COmpoung always 
» he ca 


definite proportion. ed that belief the ened 


what is the atomic theory which explained the law of def 


: inite ro : " 
© Dalton’s atomic theory. Proportion simply » 


(9) Thomson's atomic theory. 
© Bohr’s atomic theory. 
(T) Rutherford's atomic theory. 


© Was Pauli's principle applied to the distribution of the electrons in the following orbitals ? 


| Explain. 


HI [n 
j 2s 2p 


5 
ð Why is it difficult to obtain M im the element which is located 


inthe third period, group (1A) ? 


A 


[I 


lusty t WT 
| ate the oxidizing agent and the reducing agent in the reaction which 


^ féprece 
LH by the equation : 6H* + 61” + CIO; —- 31, + 3H,0 + CI 


ETAT 


@ the opposite figures — APP, vt LN 


different perceptions of the movement of () Q) 
the nucleus. 


the electrons around 
possibility of 


Which of them assumes the 
determining the position of the electron 


precisely ? To whom this assumption is 


attributed ? 


(5) A representative element (M) whose electrons are distributed in 2 principal levels, 


and the last sublevel contains 3 unpaired electrons : 


(1) Determine the location of this element in the modern periodic table. 


|He 
B/C |N|O|F |Ne 


a AI|Si|P |s Cl A 
K |Ca|Sc |Ti | V |Cr |Mn Fe [Co|Ni cu | f 


Rb|Sr | Y |Zr |Nb|Mo Tc R 


Zn | Ga| Ge |As | Se | Br Kr. 
= IT 

Rh [Pa [Ag [Ca In |Sn|Sb |Te 1 Xe 
| 


E 


(1) What is thi Tep: : 
e number of the epresentative elements in this sec O] 
th tion 


(2) Write the electronic configuration of Ge 
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iD em r the q uestions ($9) : i pm 
the correct answer fo 1 


P Choose "is [21 marta] 
tis the electron configuration which is consistent with Pauli’s Principle ? 
wha Seay ? 
Qoa © 15? 23, 256, 353 
Qi 2 a 2p, 3s. 3p9, 45^, 3a’? (d) 15?, 28, 2p, 352, 3p6 
y^. 2s. 


which of the following graphical figures represents the change in the ionic radius 
I 
V tong the third period elements from Na to Cl? 


Tonic radius 
Tonic radius 
Tonic radius 
Tonic radius 


Ci Na cl 
© © © 

6 The following reaction represents the total reaction in the rechargeable 
nickel-cadmium battery : Cd + 2NiOCH + 4H,0 —+ Cd(OH), + 2Ni(OH),.H,0 


ed 
z 
Q 
z 


What are the oxidation numbers of sticke! before the beginning of the reaction and 
at the end of it respectively ? 
@+15 ,42 © +2, +3 (43,44 (2)43,42 


() What is the least principal quantum number (n) of the two electrons in the first orbital 
indsublevel ? 


91 (92 (Q3 @4 


9». following figure represents a section in the periodic table. 


E 


ats the om 
Qi. " oe whic 


h represents the movement from a metal to a metalloid ? 


@E—~A ©A—+C @B—D 


b (TRE O DT (pt) de shes abel 281 


e following elements has the highest electronegativity ? 


@ which of th 
] @Atuminum. (b) Silicon. 
© Phosphorus. (4) Sulphur. 
(7) Which of the following choices is correct ? 
-lcr "x cee dc aE 
Choices |Cligy —> Chey CR — Ce Cla) bs... Chip — Chip 


lonization potential 


@) | Electron affinity 


© = Tonization potential | Ionization potential 
um zd 
© Electron affinity Ionization potential 
1. 

@ - | Ionization potential 
= 

Rutherford’s experiment ? 
a gold sheet. it is absorbed. 


Electron affinity 


(3) Which of the following represents 
© When a beam of beta particles falls on 

©) When a beam of gamma rays falls on à gold sheet, it liberates electrons. 
it is deflected. 


© When a beam of helium atoms falls on a gold sheet. it 


@ When a beam of helium nuclei falls on a gold see ‘lected. 


© The two electrons of the same orbital in any ete ats = Shnet in the quantum 


Om, Om Ot ©n 
@2 @4 (Sr OR 


(@) the electrons move in the orbitals around the nucleus. 
th 
(b) the electrons lose energy when they transfer from the principal level (n + 2 
the principal level (n). Wr 
© the orbital cannot be occupied by more than 2 electrons 


@ the energies of the sublevels in the same principal level are diff 
ifferent. 
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—- ian 


Which of the following Choices represen Exam Model 


; $ ts the electr 7 
the two ions of copper in the stable State ? 9n configuration of the atom ad 
E us anit 
Choices Cu iun e —— 
QD) tan, 4s! , 3a! 10 ma 
sd, [Ar], 3d mer 
2.9 CS 
© |lAr 4.3 UNE MN n 
1 10 BEER 
CM LE (An 4s! 3d? [Ar], 4s! , 38 
249 1 T——— 
2 
@ | [Ar], 4s* , 3a [[Ad, 4s° , sd [Ar] 4? 347 


` H ti eroi: um M 
® Which of the iig an tons represents the second lonization potential of oxygen ? 
(2 0 — Og) * 2e 

a a 

(90 —7 Ot *e 

= = 2- 
(00 * € —* 0 

* 2+ - 
@ 00 —- 0@) +e 
@ Why does the absorption sgs 
(©) Because there are certa: « ‘evels in which the electron is allowed to revolve. 


© Because it contains only one e«cotzon. 


am of hydrogen contain separate lines ? 


© Because it contains only one ston. 


@ Because the spectrum is recorded st low temperature. 


© The following ionic equation represents one of the chemical reactions : 
- + 2+ 2+ 3+ 
Mn0, * SH aq) + SFe (aq) — Mn (aq) + 4H500 * SFenQ) 
Which of the following statements is correct ? 


@ Each Fe ion gains 5 electrons. 


(b) Each H* ion is oxidized. 


(5 H : 
ote oxidation number of Mn is changed from -1 to +2 
d)TI — 

D The Oxidation number of Mn is changed from 47 to 42 


What happens to the 


3) Spaces between energy levels on moving from (n = 1) to (n 2 7) ? 


asing (n). (b) Do not change. 
asing (n). (11) Change irregularly. 


Decrease by incre 


c 
9 Increase by incre: 
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@ On moving in group (1A) from lithium to rubidium ........------- 


Q) the atomic radius decreases. 
the ionic radius increases. 
the first ionization potential increases. 


the electronegativity increases. 


& ©) © € 


mbolized hypothetically by the symbols 


© Two elements in the periodic table are sy 
(4A) and the element (T) is 


X (R) and (T), if the element (R) is located in group 


| 
located in group (6A). 


| What is the formula of the compound produced from the combination of the two 
| 


elements ? 

25S 
@ RT (b) RT, 
©) @R,T 
© Rf, (3) R, 


© The following table represents the properties of four elements (W,X,Y and Z) in 


the third period in the periodic table : 


(Z) 


Element (W) ; 


Reaction with Reacts t Heucts 


Reacts slowly | 


cold water | vigorously re | | 
Reactions of Reacts Reacts Reacts with Reacts 
| the element oxide | with acids with bases acids and bases | with acids 


Which of the following choices represents increasing the atomic number of 
these elements ? 

G)W«X«Y«Z (BW«Z«Y«X 
(QY«W«X«Z (d)Z«X«Y«W 


© Each of the following can be confirmed undoubtedly, except ............... 
© the numter of energy levels which are occupied by electrons in Mg atom. 
© the number of orbitals which are occupied by unpaired electrons in o¢Fe atom. 


© the position and the speed of the electron in hydrogen atom at a certain moment. 


(d) the difference of the properties of the cathode rays with the difference of the type 
of the substance of the cathode. 


284 


Exam Modet 
electrons which have the same / and ny values are located in tl 
he same .,... 


rincipal level. 


A) the twe 
07; 
sublevel. 
orbital. 


@atoms of the elements of the same period. 


" x ^ 2 . 
onic configuration (/5" . 2s? , 2p”) incorrect ? 


[7] why is the electr 


. M TM 
are present In 79” * jon in its gascous ground slate ? 


y unpaired electrons 


03) How man 


c found in the sixth period 


ich art 


® What are the types of the c! 


in the periodic table ? 


i 


1 — 
6 : opposite figure represents one of 
postulates of an atomic theory that 
You have studied : 


a " 
) What is the name of this theory ? 


hs T T" 
te th. 
© Postulate represented in the figure. 


D In the process which is represented by the following equation : 


2+ 2- 
Zn) * Sq) —> Zn + S0 


; ; PA 
(1) What is the name of the required energy when ZN) is converted to Zn) ? 


(2) Suggest one use for the solid substance which is produced from the combination 


of the previous cation and anion. 


@ Phosphoric acid H,PO, is used in the i e fertilizers : 


(1) Deduce the number of oxygen atoms vii ‘need with hydrogen in this acid. 


(2) Write the balanced symbolic equation which represents the reaction 


of phosphoric acid with magnesium oxide. 


4 Choose the correct answer for the Wertions C) r Q9 
e P 


The ability of the gases to conduct electricity can he ent by = 


(3) increasing the gas pressure as well as the petentiat Silterenee 


between the two electrodes of the enductíng tube, 

(i j decreasing the gas pressure as well as the potentia] difference. 
tawen the two electrodes of the conducting tube, 

(decreasing the gas pressure and increasing the potentia] Ghiere 
manan the two electrodes of the conducting tube, 

(j increasing the gas pressure and decreasing the potential difference 


bawen the two electrode: of the conducting tube, 


0 The energies of the differen in the atom or ion which contains one electron 
depend on 

“nosy, ©) nand l only. 

f. yn Land my only. (4) n Jf „mand m, 

0 Which of the following sets of atomic numbers belongs to elements located in 

woup 16 in the periodic table ? 


C98, 16,32,54 fj) 16,34 ,54 , 86 
4M 4A , 69 10,16 ,32 , 50 
Dna; 


the electron configuration which represents an excited atom ? ? 
ie, 7A If, 47 , PDA 

ia, "A i, ty! P 

Op hI? gh ah, il 

fi) I [4 dl LA 2, / 


Mía, y 
thy ps followin 


g elements atoms gains an electron with higher difficulty 


4 
Ir 


DL M 
Oon (b) Nitrogen. 
(11) Radium. 


(6) The opposite table shows the oxidation numbers g emt [a x Te ) 
of three elements A , B and C in a compound. | ROPES = -— 1 24 | 
What is the probable molecular formula of this “a 
compound ? 

OLTEAN (5) A,(BC,), 
©A,(BC,), (3) ABC, 


€ Each of the following relations represents correctly one property in the elements of 


the periodic table, except 


m=4)to(n=1)? 
(OT 
(2 


o What is the number of the points in 2p, orbital in which the el 


equals zero ? 


©) Zero 

(51 

©2 

(d) Infinite number. 


Which of the following grou 
(3) Group 8 

(5) Group 16 

© Group 2 

©) Group 18 


Q 


200 


© How many quanta are released when the electron in hydrogen 


(5)3 
(3) 1 


Ps includes metalloids ? 


É | Choices. i -— Relation vs Property a 
@) Fe3+ > Fe% Ionic radius 
| © E O>N | nerd Sides: potential 
j © Cu > Zn d mic size 
lic © | Tish Fi potential 


atem jumps from 


ectron density 


on these particles ? 


d 


_— Na‘ 
= Beam T oni \ I ea K 
Nue r (b) Beam paure 
of parti . e " Y ot Particles — ce. 
Ar 
Ve Na" 
+Ve 
+Ve 
Beam e 
r A (d Beam 
~ of particles : Of particles =i Ar 
: Na* AN des 
NNa 
(1 The opposite compound is formed of p 
Z Y 


four elements W , X , Y and Z, which are located 


in different groups in the periodic table. 


; 
|l wew-w-x--z 
1 I 


Z2 
i i; NE A NND 
What are the numbers of the groups of this 


compound elements in the periodi 


table ? 


“Choices | (w) o | 6 I'm 
fa 


i) Group (3A) Group (5A) | Group (6A) Group (1A) 
) Group (4A) | Group (3A) | Group (6A) | Group (7A) 
© Group (3A) | Group (5A) | Group (2A) Group (1A) 


© Group (4A) 


Group (5A) Group (6A) Group (7A) 


0 Which of the following diatomic molecules has the shortest bond length ? 


(01 


0 Which ^f the followin 
fà) NO 


QN. 
| (0 Vo? : 
| J 0t vo 
| Oco- i 
Poe 
d Wage 
4——=Cr.0 


(b) 0, 
@s, 


g changes represents an oxidation process ? 


2 
7 


s > 


(15] The following table represents a section in the periodic table : 


| Groups 
periods Fry | aA) | GA) [ aa) " (6A) | (7A) | (9) 
(2) | M | Ww | i 
e | ¥ | m | 


Which of the following statements is correct ? 
@ Element (V) is more active than element (Y). 
©) Element (Z) is more active than element (X). 
© The electronegativity of element (Y) is less than that of element (V). 


@ The metallic property of element (W) is stronger than that of element (V). 


(16] Each of the following electron configurations is consistent with Hund's rule, except .............. 


em m EL 
emmrrr] 
Om mm) 
OW m [11411] 


G7) What are the possible values of the quantum numbers n and m, of an electron 
in one of the orbitals of Sp sublevel ? 

@n=1,2,3 .4,5/m,=41 

®@n=1,2,3 ,4,5/m-2,-1,0,«1,42 

©n=5/m,=-1 0,41 

© n=5/ m,=+1 


fh 
NS The nudeus of manganese atom Mn contains 25 protons. 


What is the electron confi i 
guration of manganese in M, 
gas n,(PO,), ? 


(b) Ar] , 305 
OIA, 3d? , 452 
(3 [Ar] , 30. 44? 


^o 


0 


ð 


the opposite table represents the values ç Exam Mode) 
of the first five ionization potentials of L __lonization Potentials (y 4, 

an element in the third period, | First. Second Third TT ife, | 
which of the following illustrates aes pr m Fifth 


E 
the correct sequence of the orbitals from et 


which the five electrons are lost in 
the different ionization processes ? 
dicit 689 iei iy he o a 
c 3p —> Js — 2p — 2s — Is Gp 5 seo Ls 
Which of these elements their number is the highest in the fourth period in 

the periodic table ? 
a p-block elements. (b) Representative elements. 
©) Transition elements. (d) Metals. 


What is the chemical formula of tha oxygenated acid which is formed of hydrogen, 
bromine and oxygen element: 21! the ratio of (n : m) init is (1: 1)? 


2) HBrO 


2) HBrO, ©) Ha: © HBO, (d) HBrO, 


2) Glculate the bond length in a a unit of lithium chloride in terms of the radii 


9 


which are illustrated in the following table : 


uH | u a | e | 
The radius | 187A | 068A | 099.4 | 181A | 


D 
"55 the opposite fi 


i Metal sheet / y 
Confir gure represent a cathode tube ? " 
m m 7 Zee 
What Your answer with one reason from t eC 
you have Studied, v. Electrons 
re 


1. 


(e The opposite figure represents the several transitions 


of an electron in one of the atoms. 
Which of these transitions represents an emission 


quantum (photon) ? Explain. 


(25] The opposite figure represents 
the locations of the elements W. X , Y and Z 
in the periods (2) and (3) in the periodic table, 
the element Y reacts with chlorine forming 
YCI, compound. 
Answer the following : 
(1) Determine the number of the group ot i 


(2) What is the maximum oxidation pum her 


© Study the following scheme, then answ >) 


E +O; 
m - [Compound IX I— 


iL Ó—— 


Second period | 


Third period | X 


"— —X See Ue 


Tan its compounds ? 


-MGi . 
= -| Compound (Z) |,|. Ho 


(1) Write the electronic configuration of the cation of the compound (Y) 


(2) What is the name of compound (Z) ? 


EU 


Exam Modei 
f The following figures illustrate the possible electron cloud 
electron in two different cases : 


^Y 


Case (1) Case (2) 


of the excited hydrogen 


(1) Write the possible (t ) and (mj) values of each electron in these two cases. 


(2) What is the principal quantum number (n) which is not possible for this 


electron in the two cases ? 


y 
Soperior rra 
Remartatie — ect wise 
e - 


= 
rect answer for the questions @ s e . uA 
AL, when aluminum loses 12 mol of electrons. 


et Choose the cor 


@ inthe equation : 4Al + 30, —* 2 


$0 OXYGEN -------++11 
© gains 4 mol of electrons. 


© loses 4 mol of electrons- 


electrons. 


gains 12 mol of 
trons. 


loses 12 mol of elect 


rs of the 19? electron 


(&) (7) 


ices represents the quantum numbe 


© which of the following choi 
in the atom of an element with atomic number 24 ? 
| Choices n l m, m, 
: = - 


| © 4 0 +3 | 


© 3 2 1 


L 


© Which of the following represents the electron configuration of sodium atom in 
the ground state that violates aufbau principle only 


om m mS Lt ® 
om m LIBI M om 9 MMH E 


© Which of the following describes each ! 
of (X) and (Y) in the opposite figure ? | 


Hn pn mm mni 
' ' , 4 


| Choices w q = 
o Orbital Orbital t 
® Orbit Electron cloud 1 
@ | eu Orbital So 
| 2 = oe 9 Le 
“a? 


The following electron c 


except = 
QE. 
@ Krl? . 
(9 [Ar]. 4s!, 3e 


(b) [Kr], 552, 44? 


@ [Ar], 3a’? 


onfigurations belong to the atoms of known elements 


@ Which of the following elemens is 


pased on the Me and E table : lonization Electron 
Kt Oly — Ki) + Chg) AH= ? potential affinity 
What is the value of AH of dis process? | Potassium. +418 kJ/mol | -48 kJ/mol | 
(3) 1303 KJ/mol Chlorine | 1255 kJ/mol | ~349 k J/mol | 
(5) 1207 kJ/mol 

© 767 kJ/mol 

69 kJ/mol 


(O) Manganese. 


located in the fourth period, where the value 


of (n) of its last electron is as high as possible and its (/) value is the least ? 


(@ Calcium. 


© Tin. 


O Liz, N 


@ Cesium. 


7 
{| 
M What are the two ions forming Li,N ? 
| ()Li*, N- 


0 The f 
ollowing equations represent the probable reactions of the oxides of th 


© Lit N^ 


@Li* NY 


e two 


Metal: 
als (M) and (X) with hydrochloric acid and sodium hydroxide. 


| emo 
i l + HCl — MCI.) + HO) 
2 ) + 2NaOH —> 
What ne th (aq) Na XO3 (aq) + PO 
e 
a iieb symbols of (M) and (X) ? 
|} Choices El E 
acon e 
m a Element (M) Element (X) n- 
m I Al CI 
lig 7 l = 
E ———4——— 
C" ) a s J 


a 


Assisted b 
shown in the table. 
What is 
of these acids ? 

(à) HIO > HBIO > HCIO 
(B) HCIO > HBrO > HIO 
(OHIO > HCIO > HBrO 
(d) HBrO > HCIO > HIO 


the different energy levels. 


spectral line of hydrogen atom ? 
@A 
©B 
©c 
@pD 


@22 
(6) 24 
© 25 
@ 26 


(2-4 
5923 
(942 
@ +4 


y the values of electronegat! 


the correct order of the stren 


ivity 


gths 


@ The opposite figure illustrates some travels 
of the electron of hydrogen atom between 


Which of these lines represents a visible 


What is the atomic number of the element (X) ? 


Element | Electronegativity | 
H 2.1 | 
: FSN 
ca 3 | 
Br 28 | 
I 25 | 


Energy 


(D A transition metal ion X?* its electron configuration is : [Ar] 3d? 


(13) The chemical formula of the mineral talc (magnesium silicate) is : Mg,Si,O (OH) 
: Mg, A 


4-10 


What is the oxidation number of silicon in the mineral talc ? 


—_— 


ina fi AS 
0 mw pos ‘gure represents a Section in the Periodi saal Q 
3 p Ic table : 

—— 

ra 

[R| LIT] [sS 

Ter IE T | - EHH 
| au 


What is the proper order which represents 


the gradual ascending j 


i in the i 
property of the illustrated elements in this section 7 metallie 
@Q<P<R<S Oo<seper 
©S<P<R<Q ürebepus 


6 Which of the following equations represents the thi 
bismuth Bi element ? 


m 3e 
() Bi, —- Bi ^ +E 


rd ionization energy of 


32€ Jk. x 
(b) Bi — Bi* +e 
m - iM 324 3a = 
() Bi* +e BES (d) Bi — Bits +e 
(6) What are the assumed quantum nuo 
gallium (4,Ga) atom when this ols 


@n=4 l=] »m=0.m =+ 


ibers of the electron which is added to 
tron is in its stable state ? 


> Dn=3,l=2,m=+2,m =+} 
On=4 (20 m=0,m,=+1 @n=3,l=0,m,=0,m,=-1 
© Which of the following graphical figures represents the graduation 
of the electronegativity property in the elements of the third period 
(excluding argon) ? 


Electronegativity 


Electronegativity 


iý E 7 ipsa 
VENETE sa” Na Mg NaMgAl Si P S CI NaMg Al Si 
aMgAl Si P S CI lg 


© @ 
© theo © © 


t active nonmet 


al in the periodic table is the element which is .........- 
` (b) the first in group (7A). 
@ the first in group (5A). 


t : 
he last in group zero 
the 


B ee 
TNT | 
es collides with Gold foil 

: s : 
a very thin gold foil (as represented in hs j 
the figure), the final direction of most CÓ : 
of these particles iS ......----~ 3 
@A j 
(0) B 
©c 
OD 
Which of the following electro 
© m 
© LLLI 
omm ETT] 


om m tnr) 


When a beam of o-particl 


n configurations violates Pauli's principle ? 


@ The opposite figure represents an excited hydrogen atom. Electron 
What is the name of (C) which is produced from ACTES Ne. 
the movement of the electron from level / / Nucleus \ 
(A) to level (B) ? me En = d J 
@ Excited electron. EN — JP 
(5) Stable electron. Md d 
© Quantum. 
(d) Visible spectrum. 


- 


e What is the block of the elements which contains the highest number 


of the fifth period elements in the periodic table ? 


A calculate the number of the orbit 


als in the Principal leve] (n= 
occupied by electrons in the actinides, ] 


0 Asample of an organic compound its Mass is 10 g is co 
What is the percentage of carbon and hydrogen eleme 


of the same compound its mass is 5 g ? Explain. 


mposed of 92.3% 


nts ina Sample 


What is the name of the first scientist who suggested this answer ? 


C and 7.7% H 


2 
[5] Compare between perbromic acid 44 


(1) Strength of the acid, with explanation. 


BrO, and hypobromous acid HBrO in terms of : 


ws five successive elements which are located in one period 


e The following table sho 
in the periodic table : 


(A) 


[Ne] «38! 


(1) Write the electronic configuration of the element (C) in its position in the previous 


ron in element (D) atom. 


table, with writing the quantum numbers of the last elect 


(2) Write the symbolic equation which represents the reaction of one of the oxides of 


element (E) with water. 


@ Calcium element and strontium element #0 secend group 
in the periodic table : 


(1) Why is the ionic radius of strontium Sr * smalier than its atomic radius ? 


(2) What is the number of the orbitals which are occupied by electrons in calcium atom 
in its ground state ? 


Choose the correct answer for the questions @) 7 @ pue 
E 1 
( 


21 marks 


; he following statements about th iodi 
0 which of t g e groups of the periodic table is correct ? 


(2) All groups contain metals and nonmetals. 

M) The elements in the same group have the same number of electrons. 

Ome chemical activity of the elements of group (1A) decreases by increasing 
the number of protons. 

His easier to be separated from the halogen acids with increasing 


the atomic number of the halogen. 


0 All the following represent main transition elements, except 
ORY 

OYAN , 462, 3d! 

QW: [Xe] 637, 4f "^. Sul’ 

OX 

(3) Chlorine element forms 4 9%, : ı acids, which are : 
(HCIO? HCIO, / HCIO} / HCIO 


What is the oxidation number of chlorine in the strongest acid ? 


OR (b) +5 
Os @+ 


0 The opposite figure represents a section in the periodic table. 


Which of the following represents the electronegativity eee 
for these elements ? | sP" 51°) [521] 83 


Choices The most | The least fee 


— . | electronegative element | electronegative element 
| 2: i 

© As Bi 
(5) 


I In 

© 
L9 T : : 
a Te Sn 


(5) The following figures represent 4 atomic models : 


- 
(2) (3) (4) 


(1) 
What is the correct historical order of these models ? 
@ 3) —- (1) —+ 4 —+ 2 © (2) —- (1) —+ (4) —+ B) 
© (4) —> (2) —+ (1) —+ G) @ (2) — 4) — (1) —+ 9) 


(6) What are the quantum numbers of the eighth electron in oxygen atom ? i 
@©n=2,l=1,m=-1.m,=- @n=2,l=1,m,=+1,m=+5 

1 
“a 


i= vie 


©n=2,l=1,m,=+1,m,=- @n=2,/=0,m,=-1,m,= 


i : = DE gu 
(7) An element has the electron configuration : {Xe}. 47" * 5d, 6s? 


What is the location of this element in the peri 


(a) Sixth period, group (1). CS 
© Sixth period, group (4). (:) Sixth period, group (17). 
© Each of the following determines the type of the element according to its electron 
configuration, except oo. 
Choices Electron configuration Type of the element 
©) ns! ? _, ns? np? Representative 
(5 1s? or ns?, np® Noble gas 
© (n-1)al 9 , ng! oF 2 Main transition 
© (n—2yfl"!4 | (s. gl oro „n? Inner transition 


& The radius of Li* ion is close to that of 
(©) Nat ion. 


© Mg ion. 


E— : ie CN EVI 
— Exam Model 
A which of the following processes is accompanied by releasi 
in 


dw 9 energy ? 
@ $t) ^ Se nS 
[sauce 
© Fig) —- Fo +e 
QNa-* — No 
| @ Brig) + E Brie) 
lowing oxide imi i i 
0 NI the following s behave similarly during the chemical reactions, 
except ios 
| (2) MgO (©) sno 
| ©2n0 PbO 
^ X d © 
@ Which of the following energy sublevels does not actually exist ? 
| @» © 3a 
| Ou 
6 What is the Property which is 
| represented by the vertical 


axis in the opposite graphical figure ? * 

| (à) Atomic radius. 8 
(5g i 5 
ectron affinity, d 


c de. 
© The first ionization potential. 


d E 
© Electronegativity, 9 Wu 2 x 
Atomic number 


O cermanium Geis loca 


k ted in the same group of carbon and silicon in the periodic table. 


ich of the followin 


D doen g choices represents the correct formulae of 
different compou 


nds of germanium ? 


a 
bru Germanium chloride | Germanium hydride | Germanium oxide | 
E Gecl GeH GeO 
Es d GeCI GeH GcO, 
ONE i 3 
bee MA GeH GeO 
Secr | GeH, GeO, 


poson. S 
t is the change which happens when a p! Yosphor us atom P is conve ed to 
D rti 


Wha 
hosphide ion ? 
mee Number of unpaired electrons Total number of electrons | 
(O) Increases Increases 
(5 Decreases Increases 
© Increases Does not change | 
© Decreases Does not change 


© How does the strength of the elements as reducing agents change through 


the third period from Na to Ar ? 
(b) Increases regularly. 


@) Decreases regularly. 
© Increases then decreases. 


© Decreases then increases. 
@ What is the ascending graduation of the following elements in terms of 
the atomic radius ? 

(à) Cs < Na < Mg < Ba (7) Mg < Na < Ba < Cs 

© Mg « Ba « Na « Cs C) Ba « Mg < Na < Cs 


© In which of the following elements the oci): 0: 5d subtevel are occupied by 


electrons ? 
@ AS (8) ,qBà 
© Eu (Om 
7, , " "m 
(D Which of the following transition of the electron of hydrogen atom produces visible 
light emission ? 
@ = 1) —+ (n=2). (b) (n=5) —— (n 22). 
©) (n 23) — (n 2 4). @ (n 23) —+ (n » 1. 
e Which of the following is among the conclusions of Rutherford's experiment ? 
(4) Electrons revolve around the nucleus in definite orbitals 
(5) The mass and the positive charge of the atom are concentrated in its cente 
S T. 


c 
© The atoms of the same element are similar in mass 


© 
The electror Isa particle with mass and has the properties o ave 
Teka, fw S. 


Exam Model B 
0 use the following redox reaction to answer the question . 
Ñ 


MnO; + SFe™ «gue. Mnè *SEeM 4 4,0 
| puring the reaction, electrons transfer from 
| 


ORY er Ore 
qe = 2+ 
© MnO, —- Fe (d) MnO; — Mn 


— 


0 The following table illustrates the ionization potentials 
N 


(from the fifth to the eighth) 
of two elements (X) and (Y) in the third period in the p 


eriodic table : 


lonization potentials (kJ/mol) ] 
Element Fifth | sixth Seventh | Eighth | 
+7012 | 48496 +27107 | 43161 | 
+6542 | 49362 +11018 | 433606 
| 


(2) Write the electronic configuration of the element (X) according to aufbau principle. 


marks 
m "— 
© the opposite ti f Tae 
Opposite figure represents one o of hydrogen gas 
the postulates of an atomic theory 
that You studied : Combination 
ec ES 
() What is the name of this theory ? 
" 4448 
of oxygen gas 49.95 9 


of water 


v ie) sr I ceu) ad. eas all (5  — 
equipos 


-6———— 
@ In the two opposite figures : ll Je 
* 
(1) Is there changing in the path of Beta particles — Magnetic Alpha particles Ti 
field e 
the particles in both cases ? [s] == 
m Figure (1) Figure (2) 
(2) Compare between the path of cach of 
alpha particles and beta particles when they both pass 
through the electric field which is illustrated in figure (2). 
ee 
maris 


Determine the symbol and the bioc® . 


© Write the symbolic equation which represents the electron affinity of selenium element Se 


@ Illustrate the electronic configuration of the two ions of zine „Zn and 
30 
Copper ,,Cu elements in case of their similarity. 


SEC. 
2023 


FIRST TERM 


> 
c 
= 
A 
»— 
-— 
zs rum 
a 


$ Tr lesson One 
Answers of Chaptel 


Boyle’s idea about the element is t 
substance that can not be 
by any known Chemical 


hat it is a pure simple 
decomposed to simpler substan PN 
method. " 
| ^. The correct choice jg 


G Among Dalton’, postulates are . m 


| * The masseg of the atoms 


Of the same element üre similar, 
^- The choice (a) is excluded. 


+ The masses of the atoms differ from one element to another 


" The choice (b) is excluded. 
+ The element atom is indivisible (can not undergo fission process). 


+ The correct choice is (c) 


One of Dalton's postulates is that the compounds (just a as water) at are 


composed by the combination of the elements atoms 


(as oxygen and hydrogen in water) in simple numerical ratios. 


-. The correct choice is (c) 


Mass of the element in CH, E Eum 
Mass ratio of the elements in CH, 


12g 
12. 
4 


-. The correct choice is (c) 
Sulphur + Oxygen ———» Sulphur trioxide 
32 g 48 g 80 g 
16 g ?g 
Mass of the produced sulphur trioxide — = = 80 — 40 g 
Sulphur E35 Ww", Oxygen 
32 g 48 g 
l6g ?g 
Reacting mass of oxygen = a = 24g 


Mass of oxygen remaining unreacting = 100 — 24 = 76 g 


u Alamlë ttpuedure 
{ 


n remains in the container 
a Phe masa while " 
Gulphur (oxide mass + Remaining oxygen mass 
&404 76 9 116 p 


“he correct cholee ts (d) 


ee 
In Rutherford's experiment : 


* A small fraction of œ-particles were deflected from their path. 


* A very small percentage of (-particles bounced back 
Hence, the ratio between the number of alpha particles which are 
devinted (deflected) to that which bounce back is more than 1 

^ The correct choice is (2) 


ELIOT TP 
TOO POs ercecens 
LITT 
P Maie rem S E RERO 


Answers of essay questions 
There is no effect / Bec 


Or nature with the qi mse cathode rays do not differ in their behaviour 
the difference of the cathode material 


Particles (B) / Ag 
"^" they pass in the spaces of the atom 
(A) 
(B) 
(C) 
D To fia 
and the ijs Ween the n 
Mal pa. Ipha Par cles en, of Penetrating, reflected 
M 


dent; 
"y the atomic structure on 


Ye SS ae C NEN CNN. 


with is ODES numos: ae ciarified in the foliowing pages : 


mne 5 ee dii ee iter ERN UEM NEL. DM NS URN 
m ^ AA - 


Laswe” 2 b a b a D C L E C 
Queso nabs li 12 13 14.15 ; 16 7. i$ 19 20 
Answer aiaibiaidicibjbjdjid 


l 


Answer å ic c!c cidicibiale|] 
"wr ect Sook Bek Bad Bid ak hak ad ot Bet 


Qesinnumder 31 32 33 34 35 36 


answer 66h clic dd alc) lib al 


; è | PES U N ES N 
=| idea of answering 


8 According to Bohr's model, the electron orbits the nucleus in à 
definite specific orbit. 
(Le. there is one constant probability for the pt 
the electron at a certain distance from the nucleus). 


esence of 


Ma me * The IT choice 1 IN (a) ——— 


ON 


ab iui << 


-» The wavelength of the photon is 486 nm 

+. The photon lies in the wavelength band of the visible Spectrum 
(410 : 656 nm). 

' The visible spectrum of hydrogen atom is produced by 


the transfer of the excited electron from energy levels hi gher than 
(n = 2) to the second energy level only. 
-. The correct choice is (b) 
_| * The difference in energy K L M NoOpr 
between each energy level O ) 
and the level which follows 
| decreases by increasing M 
.| the distance from the nucleus, a 
ve AE, < AE, 
^ — ET 
| 7 The correct choice is (5) AF; 
To transfer from : — MÜÁ—— 
| quantum of nergy level L to K , the electron must lose 
= The Choice 
a i (d) are excluded 
* The difference ; 
than that betw two levels (K and J.) is 
4 18 excluded 
COfTect hoice ; 
ci (D 
à higher en, Aires 4 (€ M — 
1 differe,, in to level only when fb, of energy, it can transfer 
| The difference ; ween these wo re of energy equals the 
ea ae BY between wots quanta). 
ee )-(-5 , itio, level and N (Af. 
The , z |l Tore 
WM pepe D whieh | 
M a na If the ^ lower than (4 4 jor! p 


e(d) “nergy leve] M 


( Answers of essay questions 
, Position (C s between the enerzy levels ze 
inne for the electrons. 
« Position (X; / Because the electron revolves in the eper 
ihe nucleus and not inside the nucieus. 


eu SS z 


than that of infrared rays and the frequency is inversely propornomal 1o 


the wavelength. 


Ais The red light frequency / Because the wavelength of the red lists is lower 


& Because the frequency of the violet light is within the range of 
the frequencies of the visible spectrum. while the ulmayiolet rays 
frequency is higher than that of the visible light. 


As the wavelength of ultraviolet rays is less than 410 nm and that of 
infrared rays is higher than 656 nm, consequently they both are out of 
the visible spectrum. 


The energy of the electron increases and it transfers from its state emery) 


level to a higher energy level (farther from the nucleus). 


(B B / Because the visible spectrum is formed of the emission OF quanta 
When the excited electron travels from the energy levels which are higher 


than (n = 2) to the energy level (n = 2) only. 


® (1) Bohr. 


| pepa 
(2) llectron cloud, 


5 


Idea of answering 


"nz4, {= ] 
". The sublevel is 4p 


^ Each p sublevel consists of 3 orbitals, and each orbital 
becomes saturated by 2 electrons. 


^. The maximum number of electrons = 3 x 2 = 6e^ 


"- The correct choice is (b) | 
M— ae a E 


Ne ee See 


i The sublevel f consists of | | 


+ The maximum number of electrons which have (m, = +) = 7e 
+ The correct choice is (c) 


-- The number of the orbitals of each sublevel can be estimated 


-- Each orbital becomes saturated by 2 electrons. 


+. The number of the electrons required to saturate each sublevel is 


<. The correct choice is (2) 


-* As the value of (Ó) increases, the number of the orbitals increases. : E 
-. The choices (2) and © are excluded. ; 


** No. of the orbitals of the sublevel is estimated from 


^. When (( 20) , the number of the orbitals is 1 (not 0). 
-. The choice (e) is excluded. 


-. The correct choice is (b) 


Any orbital can not contain more than 2 electrons. 


^. The number of the electrons required t 


". The correct choice is (c) 


The sublevel is f sublevel. 


7 orbitals, each of them becomes 
filled with 2 electrons, one of them spins clockwise (4) 
and its m, = E . and the other spins anticlockwise (4) and 


: a 
its m. — —5 


from the relation (27 + 1). 


estimated from the relation e +1). 


sarreron 


the relation (2/ + 1). 


RRRARAA NAP eteihedent 


o saturate any orbital is 


constant (2e^ ) no matter the (l) value is. 


-- The two figures are spherical symmetrical shapes around 

the nucleus. 

-. The two figures represent two s sublevels (with the same (/ = 0) f 
| and the same distribution of electron density). | 
| '. The choices (a) and ( b) are excluded. 
| *- The two figures differ in size. 

. The two sublevels differ in the principal quantum number (n). 


*. The correct choice is (c) 


(t | This table — the number of electrons required to saturate each 


| choice : 


T One ECE perm ME One Hez 

4f orbitals level (n = 2) | 3d orbitals |: 

No. of , 2 : 

the electrons 2 x5 = 10e 2(n)* = 20 Ae 
which saturate it = Se 


| <. The correct choice is (b) 


-- Electron (Y) and electron (X) have the same energy. 
- Both of them have the same n and ( values. 


-. The choices (b) and (a) are excluded. 
-- The spinning motion of electron (Y) differs from that of 


electron (X). 
- Electron (X) has m, value = — 
*. Electron (Y) has m, value = + 


+. The correct choice is (a) 


to|— t|- 


*, The possible values of (Ù) are 0 , 1 and 2 only. 
- The correct choice is © 


eoccovosesoeoesseseosoregesersornernenrres 


(goa Values of (() : 0, 1,2,3 
(2) Values of (mp : 3, 2, 21,0, 1, 42, 43 


Number of electrons in the principal level (n 22 
Number of electrons in the sublevel 4d = 2 x 5 


)22n?-8 electrons, 


= 10 electrons. 
7. The maximum number of electrons in 4d sublevel is higher than that 


in the principal level (n = 2). 


Number of orbitals = n? = 2? = 4 orbitals. 


32) Zero. 
0 


gononam 
ananz 
aan 
E 


2 = ns. 
(1) Number of electrons — 2n? = 2 X 3^ = 18 electro 


= 2 electrons. 
(2) Number of electrons = Number of electrons of 2s sublevel 
2d, 3f, Ip 


incipal level (n = 3) 
& (1) Because the possible values of (/) in the principa 
are 0, 1,2 only. 
i subleve 
(2) Because the possible values of (mj) in the su = 
are 1,0, +1 only. TNR S 
O) Because (m) values are integer numbers e y . «ublevel (6 C 


. . "negative, and the possible value O° V 
(C ) PL Sa te gee TOS 2d 


TEST 


ith the coloured numbers are clarified in the following pages. 


ideas of answering the questions 


| Aaa 


6178.5] 


~ 
a 
Un 


Question number 1 - 2 | “J 
Answer | d b a C b b c d b al | 


| gu 


— RL | 121 23 E a5 16 17 18 19 20 


| | | — 


wn ja ce bjajele| >| >i 


poem "— wmm 23 /24 E. E] 27 | "i A E E 
bob [e| | djc| cE 


Answer | C 


I nn T RR E. 
prm S Of answering some of the multiple chalets quests 
dm m5: Nw SN NN 

: number 


er mi only, 


Ice © : 


". The Correct cha; 


— . wr La 


= 1% wrbitale 


dii LCL ACE Con oT 


> orbitals 


MEL] 


dpe 
^. Number of electrons of the last energy level 
= The total number of electrons of the sublevels 4s and 4p 
= 2 + 2 = 4 electrons 


| TM 
| -. The correct choice ts (c) 


22 | By increasing the number of the electrons in the sublevel 3d . 


the number of single electrons increases up to 5 single electrons. 


yee, utt 


-. The choices (a) and (c) are excluded. 


' Pairing of electrons 


(Y) 
in the orbitals of 
3d sublevel f 
(according to Hund) : 
starts after the half | - 
filling of these orbitals, 9 123456 7 8 9 I0 
which results in decreasing ERA 


i s until it reac 
the number of the single (unpaired) electrons 


— filled FEEDER 
Jd 


^. The correct choice is (b) 


X roA TT M 
d 
i. 


24 * The sublevel which consists of 3 orbitals is p 


| x {21 

ITA anz ; 

- The last sublevel in this element atom is 4p 

<. The electron configuration of this element atorn is : 
Is? p 2p? 35^, 3p” 45° pad ; 45! 

<. The atomic number of this element = 31 

. The correct choice is (b) 


M) | *. The principal quantum number of the farthest electron Som the 


nucleus n = 4 
^. The farthest electron is found in the 4^ principa! ezerz: level 
^ No. of electrons in the level M is double that iz level L (Ie | 
^. The electronic configuration of the atom of this element is : 


^ - 


is ,2* ,2p (3s. 3p. a . Ju 
^ The atomic number of element (X) = 23 
^ The correct choice is (£) 
ana eel ERR RR 
a V The last sublevel in N^* ioa is » I 
^ The electronic configuration of X amm 
ends with sa eM —— 
^. The number of hal IRNI erras. et 
N aun as | 


Ihe GN TOC OT we UN Q 


Gi "T p "- 
allum Cha atom da üt e AOE See Quid Ne SiR EEE A 


i 

| 

I 

le ` * > " 
| T MIDI hw In Hu V NA ANIM Å SL QUNUSNIS 
| 


E ^ ^ ` 
eT howe (5 WNT A Wit CANNY 
Hu ' h^ UN ADAT UEA AWA SN n NIV pa [Raped qnm m 
^ A s 


d * » a) 
^ WD ‘ ' " 
Y yw uP SN uS e Ns w 


In | 


It can be written like: 2,8,18,3 
_ This electronic configuration does not represent an excited atom. 


The choice (c)i is excluded. 
. The correct choice i is © 


as M Is 2s? . 2p? ws 3p? 
+ The last sublevel in Ar atom 3p contains 6e- 


". The choice (a)i is excluded. 
+ The two electrons of the same orbital can not have the same spin 


quantum number. 
*. The choices (b) and (d) are excluded. 


- The correct choice is (e) 


me 1s? 2s? , 2p , 35^ ,3 3p° 45° E. 


"v The - two electrons are found i inJd 345 AT AT AT ATA 


sublevel in 2 different orbitals. 
- The two electrons differ in the quantum numbers m, and m, 


A^ The) correct sehnree: is s@ 


é "— of essay gicik ) 


and 
“J 


| 2p, orbital 2p, orbital 


2s orbital 2p, orbital 
C Any of these answers is correct : j 

'n=3 , f=1 , m=-1 , mata 
*n=3 ; [a1 : m,-0 , m,=+4 
*n=3 , (=i , mari , m =+4 
*nzm3j j 

J , lw i : 4 
Ue 3 , Lu 
*n233 i 


j iii Atomle Strveture — 


aq «The similarities are) The principal quantum number (y = 2) and 


the subsidiary quantum number (fet). 


‘They may differ in : The magnetic quantum number 
(mp) = -portor «1 


and the spin quantum number Un ) 4 yon j 


42 pCUCx Is? 2s? 2p”, ts” , Ap^ 


«he last iwo electrons have the same (n) d) Gg but they differ in Gri) 
y 


| Quantum numbers (n) | TI | np TI 
| — | 
| Li 

| First electron 3 j pl | " | | 
|. Second electron 3 | pi à ; | 
| l EM | 


— — 


fio: Pauli's principle is not applied due to the presence of two electrons 


with the same four quantum 


numbers in the first orbital of p sublesel 


. Hund's rule is applied where the pairing of the electrons did not 
happen before all orbitals were occupied with unpaired electrons first. 
(2) * Pauli's principle is applied as there are no two electrons have de same 


four quantum numbers. 
e the pairing did not happen before 


» Hund's rule is applied wher 
all orbitals were occupied with unpaired electrons first. 
m The last electron is found in the third orbital of Zp sublevel. 


^, The electronic configuration of the ele 
12 2? , 2p" 


ment 15 


1, The atomic number = 7 


-A 
œ! 


res Leaman tow WE. 


£g (0 18 28° 2p? , 38? , 3p 4s? dh 


-. Maximum number of electrons = 25 electrons 


? 2 6 > 
(2) 15^ ,2s^ , 2p? , 3s^ , 3p® , 45? , 3410 4p 59? 4a! SP 65? , af!4 


~. Maximum number of electrons = 70 electrons. 
m ^ The electronic configuration : 
ZA UA PUMA a E 


<. The quantum numbers of the valence electrons, respectively, are : 


1524, t=0 , m,-0 . m -*j 
Da=4 [20 m,=0 m,--i 
3; nz3 i22 m,--2 m =+4 
G)a=3 (-2 . m=- m =+} 


Gili The electronic configuration of the atom of the clement (2) 1 : 


we i 


| Gtonmmbm | 11 | 12 Di | 15 | 16 | 17 | 18 | 19 20 


e (1)* The electrons : Are deflected towards the positive electrode / As 
they are negatively charged. 

* The protons : Are deflected towards the negative electrode / As 
they are positively charged. 

- The neutrons : Are not deflected / As they are neutral. 


(2) The electrons deflection is stron 
the negligible mass of the clectron compared to that of the proton. 


TTEURECNE 
Orbital | (m) | ( 


2p 
P, 


Is 


— —— 


Loy, 


+1 | 1 


ger than that of the protons / Due to 


-~ 


o (1) I= Thomson's atomic model, 
2- Rutherford's atomic model. 


(2) The presence of negatively charged electrons inside the atom, 
enough for the atom to be electrically neutral 


[25] + The process (X). 
+ The quantum. 


o Figure (2) / Because the wavelength of the green light is lower than 
that of the red light. 


[27] * Figure (2) / 3p, 
» Figure (3) / 2p, 


ee 


i 
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Answers of Chapter lesson One 7 


Answer DEHBEBE vi 


| 37 38 


s | = NE V setae rete gp | — 


sii | Idea of answering 


‘t By increasing the atomic numbers of the elements down the same 
vertical group in the periodic table, the number of the principal 
energy levels which are occupied by electrons increases. 


^. The choices (b ) and (d ) are excluded. 


22. 


"' The increase in the atomic number on moving from one period 
to another in the same group is not regular (does not have 


a pattern). 
*. The choice (a) is excluded. 
*. The correct choice is (c) 


The following table shows the electronic configurations of 


| 


the atoms and the ions of the compounds mentioned in 


the choices and the number of the electrons in each of them . 


ee 


Electronic configuration | No. of electrons 


Electronic configuration | 

: of the element atom of its lon "eim j 
| pM: 15,252, 2p, 3s? | Mg?" : Is”, 25°, 2p" i0 
pu 152, 24, 255, 32, 3p? | CW 2 Is”, 28°, 2p”, 35°, 3p" (0 d$ 
p d E 10 


Na - 1s”, 2s”, 2p°, 3s! Na’: Is’, 23°, 2p 


6 | * 
|| gO : Is”, 2s”, 2p* O^ : Is”, 25^, 2p T 


9 É 2. 
iS 452,252, 250,357, 3p? | S7 115^, 25, 2p 36, 3p | — I 


e No. of Mg^* electrons # No. of Cl. electrons. 


-. The choice (a) is excluded. 
*" No. of Na* electrons # No. of CI electrons. 


-. The choice (b) is excluded. 
"^ No. of Mg^* electrons = No. of O^ 


*. The correct choice is (c) 


" electrons. 


f The Periodic Table and Classification of Elements ——— 5500 


Qf 70 The 4 quantum numbers of the last electron which has the | i 
highest energy in the atom of the transition element are : : 
n=3,(=2 m,--42 „m, =+4 
^. The electron with the highest energy exist in the sublevel 3d? 
. The electron configuration of this 
element atom is : [Ar]. 4s*, 3d? 
' The electron configuration of the last representative element in 


three 
EC 


repast ente te paas he y 


the same period of this 


transition element is : [Ar], 45°, 34? 4p, 


datestatatoses toties 


^. The quantum numbers of the last electron in i 
this representative element are : i 
z- ; 
n=4,(=1,m,=0,m.=-> l 

| z. The correct choice is (a) i 


( Answers of essay questions ) 


it is obvious in the figure that the first period is not present, consequently : — — 
* Element (T) is located in the fourth period, group (2A), so its 
electronic configuration is [Ar], 4s? 
^. The atomic number of (T) = 18 + 2 = 20 
* Element (U) is located in the fifth period, group 7 (7B), so its 
electronic configuration is [Kr], 55^ 4d? 
/, The atomic number of (U) = 36 € 2 52 43 
The difference between their atomic numbers = 43 - 20 = 23 


a (1) Inner transition (an actinide). 
(2) ^ The electronic configuration of the element X ends with 7s? E 
+. The electronic configuration of this element begins with the nert 
gas al the end of the sixth period which is radon sou 
^^ No. of the protons in the nucleus of its atom = Its atomic n 


^. No. of the protons in the nucleus of its atom = 86 + 24 1* 4 E 
= 93 protons 


tms 


"in 


Hato MN 
Reese — 


(1) [He] , 2s? , 2p! 
(2) * Period : Second. * Group : 13 (3A), 


^ Element 538 electronic configuration : [Ar], 4s? , 3d? 
- It is located in the fourth period, group 5 (5B), 


Consequently element A is located in the fifth period, group 4 (4B) 
„and its electronic configuration : [Kr], 5s? , 4d? 


- The atomic number of A = 36 + 2 + 2 = 40 


The metals of group (2A) tend to lose their valence electrons during 
the chemical reactions, forming M?* ion 

^ The general formula of their oxides : MO 

v The 6h period begins with filling the principal level (n = 6) with electrons, 


E and according to the Aufbau principle, the following — filled 
E 2 , , | ‘ ó 
with electrons in the elements in this period : 6s* ,4/ ^ 3 / 


- * Number of orbitals = | 4 7 4 5 + 3 = 16 orbitals, 
"unie ‘irons, 
^. The orbitals of these sublevels are occupied by 32 elec 


50 that this period contains 32 elements. 


26 | 


apter 
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Ideas of answering the questions with the coloured numbers are clarified In the following pages : 


Question number | 11 


Answer b 


| 
Idea of answering | 
i 
——— : 
' The atomic radius of sodium is larger than its ionic radius. 
^. The ratio between them is more than | 
' The choices (a) and (d ) are excluded. 
' The ratio between them in (c) approaches | r j 
^. The choice (c) is excluded. d 
. The correct choice is (b) E 


— M ]À — M - - ———— — — n ETE a nC OnOem 


(E | The 4 quantum numbers show that the / 
| : T m 
last electron in this element atom exists in AR. 
the sublev a. ~guently 
evel 4f , consequently, element (X) |. 4 i U |+ | 
n 4. 


is located in the e^ period. 
(v Element (Y) is located in the same period of (X) and has | 
| the largest atomic size. 
EE Element (Y) is located in the qth period, group (1A) 
| -> The electronic configuration of element (Y) which is : [Xe] 6s! 
| shows that its atomic number is 55 
| 2. The correct choice is (c ) 


OM —À 


(E | Xip) + Energy ——> X* +e 

' This equation represents the first ionization potential 
(gained energy) of an clement w hich must be higher than 
the difference in energy between the last energy level 
(the valence shell) and the level Q which is the last energy level 
in the heaviest known atom, as this ionization potential 
(absorbed energy) Is required to liberate the electron which is 
most loosely bound to the nucleus (t 


^. The correct choice is (c) 
ss than both atomic 


he valence electron). 


20) -* The atomic number of element (X) 15 le 
numbers of (Y) and (Z). 


“. The choices (b) and (c) are excluded. 
-- The electron configurations of carbon and nitrogen are : 


2? ? 2 
gC : 18.28. 2p* 

? 2 3 
;N:1IS.28, 2p 


| +. The atom of 7N is more stable than t 
Lo is half filled with electrons, 5° the loss o 
half filled sublevel decreases its stability, hence 


its first ionization potential is higher. 


sublevel 


hat of ,C , às its 2p | 
n uus 


f an electron froi 


p 
a a 


— " ~ 
mox ~ — ~ ~ 
De correct choice 18 | c] 


-- Chlorine is a monovalent nonmetal. 
-. The formula of the compound produced from the combination of 
X with chlorine is XCL, 
-. The correct choice is (b) 
26 | -- By increasing the atomic number, the electron affinity increases 
in the same period. 
|. The choices (b) and (c) are excluded. 
-- The increase in the electron affinity in the same period is not 
. regular. 
| ~- The choice (a) is excluded. 
| -, The correct choice is 


i : Bond length in O, molecule 
The atomic radius of oxygen = ————— —;- — mm 


The atomic radius of hydrogen — 
(O — H) bond length — The atomic radius of oxygen 


- r (H) 2 0.96 - 0.66 = 03A 


The atomic radius of hydrogen = Besson Two | d 
(H — CD bond length ~ The atomic radiy 
z r(H) = 129-099-0434 

>. 2r(H,)=2x03=06A 

The atomic radius of nitrogen = 

(N — H) bond length — The 
-r(N)21-03207À 


-2r(N) 22x07214AÀ 


s of Chlorine 


atomic radius of hydrogen 


^. The bond length of nitrogen molecule (1.4 A) is 


- longer than that of 
hydrogen molecule (0.6 A). 


36] (1) The bond length in the formula unit of NaCl = r (Na*) + r (Cr) 


= 0.98 + 1.81 2 279A 
as it is an ionic compound. 


(2) The bond length in HC] molecule = r (H) + r (CI) 
-0.3 4099-1294 
as it is a covalent compound. 
£y (1) ,,Ca> j2M&g > ,4Cl / As the radius increases in the same group by 
increasing the atomic number and decreases in the same period by 
increasing the atomic number. 


(2) L > Br, > Cl, > F, / As the radius (and consequen : 
increase in the same group by increasing the atomic number. 


e negative electrons more 


Œ (1) Because the increase in the number of th Inhide anion increases 
than the number of the positive protons in Sù P » increasing 
» ] & 
repulsion forces between the electrons, leading 


the size of the anion. 


uently the bond length) 


the 


i 2+ is higher than 
ive protons IN Ca^* is hig a 
in S^ consequently the € s 
ss this causes the radius to ~ 


[ 29 


— Q) Because the number of posit 
1 the number of positive protons 
nuclear charge in Ca?* is higher, 5o 


— 


enodic Fable and Classilicetun nl kisiera 


ihe P 


aq ' ts o boil 


potential 


vation potential is Very high compared 10 te 6" ionisation 


^ Removing the o electron requires breaking a completely filled leysi, 
consequently this element has 5 electrons in Hs valence shell. 
| 


"Itis located in the third period, 
j 


l : ) 4 
+ dts electronic configuration is ; Is 2 al Ae, dp 
(1) Second ionization pi tential, 


(2) Y* is larger in radius / As the ionic radius of the positive jon decreases 


by increasing its positive charge, 
Ti * + Energy —~ Tot «e, AH =(+) é 
(g) (£) ; 


First ionization potential of sodium Nay.) and the electron affinity of 
chlorine Cl gj 
ion, 


s š + 
Because the element M atom may lose an electron forming M 


and it may lose second electron forming M2*, and so ON... 
While the electron affinity is a properly of a single gaseou 
which forms a negative ion when it gains an electron. 

in CrO = 22 electrons 


i ium i Mi = 2] electrons. 
e Number of electrons in chromium 10n Cr" in Cr405 = 21 elec 
nit of chromium (II) oxi 


s atom only, 


. , r 9 
(1) * Number of electrons in chromium ion Cr^* 


/ 
(2) The bond length in the formula u de is longe! 


As its ionic radius increases by decreasing the positive charge. 
hence the bond length increases. 

[46 Figure (1) : oF Figure (2) : ,<Br Figure (3) : Br 
As the ionic radius of the negative ion is larger than its atomit —— 
and the radius increases in the same group by increasing the atom» 
number. 

() B (2) D (3) | (4),(5) K (6) V. Y 


30 | 


| 
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Idea of answering 


ure that the ionization potentials 


It is obvious in the graphical fig 
of the two elements (X) and (Z) are relatively high. 


'. The choices (a) and (c) are excluded. 


atoms of the two elements 


' The electron configurations of the 
(Y) and (W) are : 
Y : [He], 25' 


iW : [Ne], 35” 


oe 


- 
ï 
iH The Periodic Table and Classification of Elements 
een Sea M 


This shows that element (W) follows element ( Y) directi» in their 


group (1A). 
-. The atom of element (W) loses its valence electron easier than 


the atom of element (Y). 


-. The correct choice is (d) 


-- The mixture of the two oxides dissolves in water forming 
a neutral solution. 

-. One of these oxides is acidic and the other is basic. 

" Na40 and MgO are basic oxides, while SO, and P,O g are acufic 
oxides. 

. The choices (b) and © are excluded. 

-- The two oxides are of elements of the third period. while mmoges 


lies in the second period. 
-. The choice (a) is excluded. 
+. The correct choice is (e) 


From the hydroxy formula of the oxy genated acid 
which is shown in the opposite figure, P 
it is concluded that this element 28 "s 
shares 6 electrons in the formation 

of the bonds. 


<. The probable electronic configurati 
SaS, ng? 


on of 


the last principal leve! in M atom | 


7. The correct choice bs (e) a aA 


mm —ÓÀ——fÁ— M — t —]ÓÓS Án m 


€ 


Lesson Three WO 


£u | The following table shows the oxygenated acid of each anion and its 
| hydroxy formula : 


4 | HCIO, | HCIO, 


Hydroxy formula | SO (OH), | CIO(OH) | CIO,(OH) | C10,(OH) 


| 
| *- The strength of the oxygenated acid increases by increasing 


oxygen atoms nonbinded to hydrogen in it. 
~- HCIO, is the strongest oxygenated acid. 


-. The correct choice is € 


-- (O-H) bond is stronger than (O—M) bond. 
| ;. The compound is being ionized as a base. 
| ^. M* ion is an ion of a metal of s—block. 
| . The correct choice is (2) 


Answers of essay questions 


(5 (1) * Element (X) : [Ne] . 35° 3p) 
e Element (Y) : [Ne] „35s! 

(2) Element (Y) / As it is a metal, which tends to lose the electron of 
its valence shell forming a positive ion with the same electronic 
configuration of the nearest noble gas that precedes it 
in the periodic table. 

£3 = (X/ Mg) , (Y / K) ,(Z/ AD. 
* Ordering according to the metallic property : K > Mg» AI 


£ (1) ALO,  2NaOH ——- 2NaAIO, + H,0 
(2) ALO, + 3H,SO, —+ ALGO), + 3H,O0 

£ As (O — H) bond is stronger than (Cs — O) bond in cesium hydroxide, 
while (Cl 2 O) bond is stronger than (O — H) bond in CIO 4(COLTD). 


a E (1) 3 atoms. 


T (2) As when it dissolves in water, it 


Uer 
"^ ay 


yields a basic solution 


f 


y atil ~ o byat = parlani | 33 


ir Pye im 


The 
Periodic Table and Classic: 
H € Enia 


Answers of Chapter 


Ideas of answeri | 

ng the questions with te cornuest numes amegatan in the 
Tus following 

zm 
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— ——— 
— 
—— ieee ee Eee 


Question 
number ] | 2 3 4 £ q 7:89 
: -— -— — -- - — 10 


Answer 5 d » " i 
L f f A ^ 
um Lb e 7 " C z é 
Questonnumber | 11 | 12 | IB | 4) B 6 17 1$ 19 D 
Answer | c d C d t C p.cib.b 
eE E 
Answer | c d a b d d a | 


Question 
number 


4H5SO, + 3H,S t K4Cr;O- ——e. 7H,0+ K.SO, + 3S + Cr, 50, h 
the oxidation number of s 
—) does not change in any O 
pate in the oxidation-reduction 


to an oxidation process. 


.- Obviously, ulphur in sulphate 

group ( SO; f its compounds. 
- It does not partici 
S is exposed 


process. 


+, Sulphur of H, 
© 3H,S — 3S 
Sz0 


ms which are exposed to oxidation is 3 


S =-2 
«. No. of sulphur ato 


- The correct choice is (b) 


phe aldanan nner nf fin 7 | 


nf oa tidy n (Yu 
phe idt number ol ench of Ha and H ean ma be 2 


Hie chines Ca jnnd h jare exeduded. 
Osidation mnbep ol CI ean be 84 in tane of its compounds, 


X intl und f int 


Ehe conne e bear d (dj 4 is 


r uera - 4 Eee "a 


m | Hie atn preps CIO, , MiG, and CIO, are monovalent, 


| 
| I4 -6 nd hes 


| Olation mier ol € b ant I, 
| 


Faordatinn number of Mn in Aig, | Mn Be = " Mn = 47 


Orianan nunber of Chin CIO, | «CI - 8 - ^ Cl = «7 


Golitinn number ol Mn in Mat h| OwMn-4 =e 7, lo e 44 


| #4 NI 
CW, e CIO, 1 Je (li 
| 
P 7 4 
| Mnt), tje —Ó Mnt), (2) | 


| Lo balance the number of each of the lost and the pained electrons m 
the oxidation reduction reaction, thin requires to multiply : + 
uation iq.» 4 
| Fauatian i) » 2 
| AR 
f mee ind Ya 5 - 


The correct choice is (d) E 


cs! elegy etm d 


^ E] 
(BrO) — - (BrO, 
Br + (—2) =} Br + (-2 x 2) L 
Br = +} Ry - t4 
B 


OX dation 
Bromine has deen oxidized 


AS tts oxidation number increased 
from «1 to +4 


|| » > 
Ti "dus 
ec Sodium zincate Na Z nO, 


(+1 xX 2) + Zn +(-2 x a0 


Q 
S 
EE reduction 0 
SO, ——. S 


* The oxidizing agent is SO, 


* The reducing agent is HS 


(1) Element (D) / Electronic configuration : [Ar] , 45? , 34 
Oxidation numbers : (2,43,4,45 46 t7). 


(2) Element (A). 


(1) Anion: (NO,)- 


(2) Cation: (NH,)* 
N +(-2x3)=-| 


Ne (E x4) eat 
N «-3 


N= +5 


£o 1. (w). ?. (X). 
(2) -2 


| 


Question number 


Answer 


| Question number 


[12 | 13 ahh aonr 20 
a| b 


Answer 
| 


1 Question uda 2 


Answer d 


Element (Y) / Because when its atom returns to the stable state, 
the electron moves from a higher energy level (n = 6) to a lower energy 
evel (n = 3). 
I) p-block. 


)) Element (A): [He], 2s?, 2p? 
-. Element (B): [Ar], 452, 34/9, 4p? 


D * The hydroxy formula of HIO is I(OH) 
* The hydroxy formula of I ICIO, is CIO (OH) 


* HCIO, is stronger / Because the strength of the oxygenated acid 


Increases with increasing the number of oxygen atoms nonbinded 
to hydrogen in this acid. 


+l -2 


(9*HIO : 41 41-220 , T= 


+] 2 


HCIO, 41 e Cl (-2x3)20 , Cl=45 


Q Cr: Ar), ^ 3? 
„eMn : [Ar]. 4&7, 3d? 


© it means that the distance between the centers of the nuclei of each of 


Na“ and CI ions which are combined in the formula unit of NaCl crystal 


ọ 


equals 2.79 A 
€9 Ne: (Hel, 257, 27 
jj Na : [Ne], 3s/ 


* Due to the stability of the electronic system of neon and the difficulty 


of the separation of an electron from a completely filled energy level. 


| 2 
Aeexrcuce 11 12 13 14/15 | 1617,18, P 
l i i i 


| á 
—-— b d c .aldiblai!c!d 


| 
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SESE 


| Question number | 11 
Ts | 
| Answer | a 


Question 
COENE 
= ie | 


=a cen mee 


mm 


Newer cijejejd.iajlelbidi« a | 


Answer 


(22) Oxidation number of the clement = +2 


Because the electronic configuration of the element ends with 


the sublevel ns? » SO its atom tends to lose two electrons te give m pnnustovt 
ion that carries two positive charges. 
Q) Electron (X) | As the sum of (n + /j of 4f sablevel (4 + 32 Ty of 


the electron (X) is higher than the sur of (n + Lj edt Ge mevel (44 Om H) 
of the electron (Y). 


e (1) '* Number of elements of s-bleck = 12 femen. 
Number of elements of p-bieck = 36 elements, 
/, The difference between them = 36 


- 12 = 24 element 
(2) Elements of f-hlock 


7 742 


— Exam modek yY 


© Figure (1). 


P 2 5.2 3.5 22 2.6 A - g3 
oO. 1415,20 (2 ,26 39" A" 394 


Number of completely filled orbitals = 12123-1435 4 1 = IO orbitals 


Number of partially occupied orbitals = 3 orbitals. 


@ 0 =4) (651) (m,=-1) (m= +5). 


Answers of exam model (2, 


CEER a ——-- - — ~~ 


Q Sc: lAr] 4s? , 3a! 


The second set / As it represents the electron of 4s sublevel that occupies 


th bow 
the 4 ' energy level which is the farthest from the nucleus, 


Q (D) s Number of representative elements = 4 V elements. 
Number of main transition elements = 40 elements, 


^ The difference between them = 43 40 = 3 elements. 


| 43 


(2) 


Qoo 


(2) (D) 


(25) NaClO, / Where the oxidation number of chlorine = 45 


@ ^LO, + 38,80 up —— A609 


© HCIO / n = Zero 


Na 


4+ MEO 


({) 


= th the sublevel "P 

SPOOR ( ontiguration of element X ends with 
el X 14 Potass 
i tum jo A 


Kon i 'Onized as a base, as its atomic size is large, and its jon carries 
ONE positive charge 


j 
| 8O its attraction to oxygen ion O^ decreases, and 
(O 


ID bond becomes stronger than (KO) bond, and hence negative 
hydroxide ton is formed. 


KON X" & OH 


e I hc electrons are deflected towards the positive electrode / As they are 
negatively charged, 


@ Cr: [Ar] as , 30° asMn : [Ar] , 4s? , 3d? 
Yes / Due to the similarity between chromium and manganese, 


where the atom is more stable when 3d sublevel is half filled 


with electrons. 


& (1) * (X): MgO e (Y): H5SO, 
(2) MgO, at H55O, (aa) SEDES Mg5O0,aq) + HO (1) 
Compound (X) Compound (Y) Compound (Z) 


e Element (X) / As it requires to be excited to absorb an amount of energy 
"A E 
"''icient for the electron to transfer from the lower energy level (n = 2) 


^ the higher energy level (n = 6). 


27) 'l) The bond length in the molecule of hydrogen chloride 


=r (H) +r (Cl) 2 0.3 4 0.99 = 1.29 Å 


iT : . , : . ` 
“) The bond length in the formula unit of sodium chloride 


SENA) +r (C = 0.95 + 1.81 2 276 À 


Answers of exam mode] 4 A 


Dm. 

rA 

[nmn AERE CALI C MO M a — rl » 

m > NE 
E 
A 


e The electronic configuration : / ^ , 2s? , 2p® 38? , 3p! 
Atomic number = 13 


i i PE 
(23) The electronic configuration of the element : [Ne] .35° . 3 
-. The element is located in the third period, group 6A (16). 


@) (Ar) . 49? , 3470, 45? 


(25) (1) Zero. 


(2) Zinc (Zn) and sulphur (S) combine together to form k E 
e Atomic radius of hydrogen = 3 


2 
r(H)- S03 À 


Atomic radius of nitrogen — drogen 
Bond length in NH, molecule — Atomic radius ate? 
r(N)=1-03=07A 


$I 

» € 

ki- 

p = 
£ 


mic radius of OXYBeT = 
in H,O molecule — Atomic radius of hydrogen 


| l Bond length in NO molecule = 


Atomic radius of nitrogen + Atomic radius of oxygen 


rN)+r(0)=0.7 +0.66 = 1.36 À 


0 60) The atomic numbers of these elements. 


a (2) All of them are metalloids. 


Answers of exam model 


"Wb. EEL UCM 


Question numbe 


nung 


e (1) Dalton's theory. 


elements in a ae numerical ratio. 


e Rb O, + HO) ——> 2RbOH ao) 


e (1) The electronic configuration : 7/5? , 25? , 2p? , 3s? , 3p! 
-. The atomic number = 13 


(2) Group number 3A (13). 
Q2 132-066 À 


— M 
2r (H) 22x03 20.6 À 


0 orbital. 
Because the values of the electron affinity of these elements are nearly 


zero, Where the atom becomes more stable when the sublevels : 
«15.25, 3s are completely filled as in He , Be, Mg 
2p, 3p are completely filled as in Ne , Ar 
* 2p is half filled as in N 
And adding a new electron to any of these atoms decreases its stability. 


B11) B) and (o. 
(2) The charge of the nucleus is similar to the charge of positive 


alpha particles, so it repels them on approaching to it. 


Qa * SO, oxide, 
Nt ?.2 
à * Oxidation number : SO, | Se(C-2x2)90 , ass H4 
às CLO oxide, 


* Th è 
€ equation : CLO * H,O — —»- 2HCIO 


(a OL Ng ny AM n e = om | 49 d 


A pu sa E/ 


—_ 


e Zero / As potassium is among the elements of group (1A), where 


the oxidation number of any metal in this group in its compounds = 4) 
33) 2 electrons. 


e No / Because the ionization potential of phosphorus , sP is higher than th 
of sulphur ¢S despite the fact that it precedes sulphur in the same period 


is? : [Ne] , 3s” , 3p? 
1e: [Ne], 35^ , 3p* 


: d 
This is because the atom is more stable when 3p sublevel is half fille 


" . is atom 
as in case of phosphorus, so removing an electron from this 
decreases its stability. 


e Q / s-block. 


65 0 co, 
(2) H,O 
(3) K,CO, 


(2) The oxygenated acid : H,CO, 
The hydroxy formula : CO(OH); 
n=] ,ms2 
21-! 
@waca-ca le 
(4) F 7 
(3) Br — Br 


(2) r(H) + r (C) 203 +0.99 = 129 À 


Ó sulphuric 
Ne gen ee H 250, / As it is more active, where the number of 
higher th S ikini with hydrogen in sulphuric acid SO,(OH), 
an in CIO(OH) " 


nhe of the " 


Number presentative elements in the first period = 1 element. 


T Of the 
re : 
presentative elements in the second period = 7 elements. 


he dif 
ference be 
t 
l1 ween them = 7 — 1 = 6 elements. 
| Is! 
E Leto, (2) Is? , 2s? , 2p? 


& (1) Dalton's theory. 


(2) The element is composed of very minute particles called atom 


A + sublevel. 
@ ~ The electronic configuration of the element ends veer 
^. The element is located in the third period, group 6A (19). 


UU» : 1s? , 252 1 2p? , 3s! 
Y : 1s , 2s? : 2p’ , 3s? 3p! 


, ye 
Z: Is 2s? , 2p? , 33? , 3p? , As? y filled energ 4 
è P ate 
Ferment X / Because this results in breaking a completely 
Qo ^ulphuric acid ; 5O(OH), K” 


ulphurous acid : SO(OW), 


> 1 
^ Sulphuric acid is more acidic / As the streng i 
of nonbindes 


Tu! 
ME 
. os ` 
rth of the NU 


Hrmases by increasing the number 
wih hydrogen, 


~— Exam models v 


Metal sheet 


Source of A 


; Ipha Particles | — Sensitive instrument 
alpha Puta 7i ene 


— (o eeu. m detect number 


of alpha particles 


Metal sheet 
(2) The reading of the Sensitive j 


rH) = 1.29 -0.99 295 4 
2r (H5) = 2 X0.3=06A 
r(N)21-03-20,À 
2r(N)22x07-214À 


nstrument decreases. 


-. Bond length in nitrogen molecule (N 
molecule (H.,). 


e Cr: 4s! , 3d? 


2) is longer than that in hydrogen 


Cu: 4s! , 54/0 


Question number | 11 | 12 


Answer 


Question number | 21 


@) Acid (3) > Acid (1) > Acid (2). 
SET e aay 
| Elements | — 1.2.45 | 3,6 
Type of 
elements 


i- Oxidati Lis t Reduction m 
€) p Dum. HPO, , HCIO Reduction HC] 
Reducing agent : P , Oxidizing agent : HCIO 


Representative Noble 
elements 


elements 


: 6 
27) (1) The electronic configuration : Is? , 2s” , 2p 3s” , 3p 


Number of completely filled orbitals = 1 + 1 +3 + pt 


—]5 orbitals. 


(2) 3 electrons. 


Qemwmr| 11 | 12 13 14 15 16 | 17 | 18 | 19 | 20 
Answer |d|a|b d|a|bj|c|b dj a 


i ur 
ĝm, Due to the similarity of the two electrons of Zs sublevel in all fo 
quantum numbers. 


QM 12 22 96 id 


a : h, 
Because the second ionization potential of the element M is very hig 
"here i causes breaking of a completely filled energy level. 


® cio 


0 
3 = | r : 


“izing agent : (CIO) Reducing agent : T 
Figure (2) / Bohr. 
(1) B T 


3 
` m onic configuration : 75? , 2s? , 2p 
e 


(2) Doge oe : Second period, group 5A (15). 


aua is [ie [o a aa 


aU 
4 

. 5 

with — 
ds 

zo. 


a 
- 
aM 
"a 
e | 
i 

|] 

i 

| 

| 

| 


| M 
[22] Because p sublevel contains three orbitals, each orbital is filled 
2 electrons. 


 @ Co* : (Ary , 459, 345 


". Number of unpaired electrons : 4 electrons. ig 


l5 
LUE 


E. 
« ES 


o. . T ments: 
E (24) Representative, main transition, inner transition and noble el E 
(0 Dation’s theory. di 
(2) Masses of the atoms of the same element are similar, 
E. from an element to another. 
eo (1) First ionization potential. 
—... V) Used in detecting invisible alpha particles, whe 
Particles collide with it, 


re it flashe 


(1) -> The hydroxy formula of the acid : poom, 
"- Number of nonbinded oxygen atoms jede 


a (2) 3MgO + 2H,PO 4*9 Mg4(PO,4)» + 3n,0 


| 


I | | 
Answer | a | C 
| 


Question number 11 12 13 5 16 17 18 


Answer 


Question number 


— j| 


Answer 


@r(Lit)+r (Cl) 2068151 -249À 
@ Yes / As the cathode rays move in straight lines. 


® ; C and D / Because the excited eiectron transfers in the atom from 


higher energy level to lower energy level (its ground state) 
Ga 3A (13) 


60. 


Q) s 


(2) +6 


‘Compound (Y): ZnSO, 


"- The e] 
ectronic configuration of the cation Zn-* : [Ar] 34/0 
odium zincate. | 


| Sos. TES) 


, m,-0 


eminem 
ünnpBnpog 


Pa fs 


Question number | 11 | 12 | 13 | l4 15. 


[sw 0] 


@ d-block. 


© -: Sublevels : 5s , 5p 5a. Sf 


-. Number of orbitals = 14+34547= 16 orbitals. 


@ 1.7% H) : 923% © 


und 
As the proportions (ratios) of the components of the compo 


. to 
; ; ccording 
remain constant, no matter how different its mass, a 


Dalton's postulate. aa 
ous ac? f ^ 


bromo™ 3 
© (1) Perbromic acia (BrO4(OH)) is stronger than hypo ing the! 


; increas 
(BrOH), as the strength of the acid increases by ! 


of nonbinded Oxygen atoms with hydrogen. 


E" A , 

d AT, : 
ou 
ve 4 


itbro , 1+Br-2=0 ^ Br= +l] 
iO, = 1+Br+(-2x4)=0 A Br=47 
6) (1) The electronic configuration of the element (C) : [Ne] 38? ; 3p! 
The quantum numbers of the last electron in the atom of the element (D) 


A - We: 
LE , (=| ^ m,-0 ? us asi 


(EO, + 3H,0 ——» 2H,EO, 


ĝo Because increasing the number of positive protons more than 


that of negative electrons results in increasing the nucleus effective 
charge leading to decreasing the size of the ion. 


"Cas Is? 252 9,6 3,2 , 3pÓ, 4s” 


Number of Orbitals = 


1+14+3+414341= 10 orbitals. 


—— 
(B (00 7A (17) / Because the 8! ionization potential of 


element (Y) is much higher than its qh ionization potential. 


> f 


(2) (X) : ls? .2s 2 2p’ , 3s ae 


[23] (1) Dalton's theory. 


(2) Compounds are formed bv the combination of atoms of 


ditferent elements in simple numerical ratios. 


e (1) Yes. 


(2) Alpha particles : Are deflected slightly towards the negative 
electrode. 


Beta particles : Are deflected significantly towards the positive 
electrode. 


e Symbol : F 


Block : p 


© PS me Seco) + Energy , AH=(-) 


27 29Cu* : [Ar] , 34/0 
3o Zn^* : [Ar] , 34/0 


